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8"  X  24'    PLAIN    PC.  CONCRETE  PAVEMENT 


SAWED  CONTRACTION  JOINTS 
SEE  NOTE  A 


#  4X24"  DEFORMED  TIE 
BARS  SPACED  2-6'  C-C 


LONGITUDINAL 
JOINT 


PLAN 


note  c: 

CONTRACTION  JOINTS  SHALL 
BE  CONSTRUCTED  AT  LEAST 
5  FROM  ANY  CONSTRUCTION 
JOINT  (STD.  DWG. 


FIRST  3  JOINTS  FROM  BRIDGE  ARE 
-SAWED   JOINTS  WITH  DOWELS  - 


PLAN 


NOTE   A    CONTRACTION   JOINTS   SHALL  BE  SAWED    DIAGONALLY   AS  SHOWN 
ABOVE   UNLESS  SHOWN  OTHERWISE  ON  THE  PLANS. 

OFFSET  =  4'  IN  24'  AND  SKEWED  COUNTERCLOCKWISE  TO  THE  DIRECTION 
OF  TRAFFIC  MOVEMENT. 

SPACING  OF  THE  JOINTS    SHALL  BE  13'.  1 9',  18',  12' AND  REPEAT  EXCEPT 
FOR  THE  FIRST  JOINT  AT  BRIDGE  APPROACH  PANELS  OR  EXPANSION 
JOINT  LAYOUT 


SAWED   JOINT  DETAIL   FOR  BRIDGE   APPROACH  PANELS 

THE   10'  MIN  AND  I9'MAX   DIMENSIONS   SHOWN   ABOVE    ARE  ALSO 
APPLICABLE    FOR  THE  FIRST  CONTRACTION    JOINT  ON    EITHER  SIDE 
OF  AND  EXPANSION   JOINT  LAYOUT. 


8"Min. 
T 


9'0"MIN 

3'0"  MAX 

3'0"MAX.  I                       9'0"  MIN 

PLANE  SURFACE 
SLOPE  0.02'  PER.  FT. 

ROUNDED 

SECTION     '                  PLANE  SURFACE 
/—  LONGITUDINAL  JOINT 
f  r*4  X  24'  DEFORMED    TIE  BARS 

■:"  -X 
t 

L-  ■:.      v          <>■:■           .:    .•>.•  ^ 

I2'0"  ' 

12'  0" 

2 

4'0" 

SECTION  A-A 


FOR  CONTRACTION    JOINT  DETAIL 

FOR  LOCATION   AND   DETAILS  OF  DOWELED   CONTRACTION  JOINTS 

DEFORMED  TIE  BARS  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  FOR  PC.  CONCRETE  PAVEMENT. 


SAWED   LONGITUDINAL   JOINT  WITH   DEFORMED    TIE  BARS 


SAW  CUT  -  MIN    '/4"  MAX   ^b"  s_^\\y  FILL  WITH  JOINT  SEALER  (FED  SPEC.  SS-S-164) 


*4  X  24   DEFORMED   TIE  BAR 
-I  


MAXIMUM      SPACING    OF    TIE    BARS    2  6  C-C. 


TIE  BARS  MAY  BE  INSTALLED  AFTER  THE  CONCRETE   HAS  BEEN   STRUCK  OFF  AND  PRIOR   TO  FINAL 
FINISHING,    BY   AN   INSTALLING   DEVICE,     PREVIOUSLY    APPROVED    BY    THE    ENGINEER,    WHICH   WILL   PLACE  THE 
TIE   BARS  IN  THE  REQUIRED    POSITIONS    AND  LOCATION. 

TIE'  BARS    PLACED    IN  ADVANCE    OF  CONCRETE    PLACING   OPERATIONS    SHALL   BE   RIGIDLY    AND  SECURELY 
SUPPORTED    IN  THE  REQUIRED    POSITION   AT  THE  JOINT  BY  CHAIRS,   STAKES  AND  OR   SUPPORTING  DEVICES. 
THE  SUPPORTING   DEVICES    MAY  BE   FACTORY    ASSEMBLED.     THE   CONTRACTOR    SHALL    FURNISH   THE  ENGINEER 
WITH    DETAIL  DRAWING    OF  THESE   DEVICES,    A   SUFFICIENT    TIME    IN    ADVANCE   OF   CONSTRUCTION,    FOR  HIS 
APPROVAL.    ANY    APPROVAL    OF   DRAWINGS   OF    THESE    DEVICES    SHALL    BE    CONSIDERED    TENTATIVE    AND  FINAL 
APPROVAL    SHALL    BE    CONTINGENT    UPON    THEIR    SATISFACTORY  PERFORMANCE. 

SEE  STANDARD   SPECIFICATIONS    ARTICLE    39.04  (K)  (4)   FOR    SAWED  JOINT. 

THE    COST  OF  THE   TIE   BARS,   JOINT   SEALER,   AND  SUPPORTING    DEVICES    SHALL    BE   INCLUDED  IN  THE 
UNIT   PRICE   BID  PER   SQUARE    YARD   OF  P  C.  CONCRETE  PAVEMENT. 

NOTE      THIS   JOINT   MAY   BE   USED  AT  OTHER    LOCATIONS   IF  CALLED    FOR  ON  THE  PLANS. 


REVISED 


EFFECTIVE 


J///72 


STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  39 


DWG.  NO. 
15 


8  PC.  CONCRETE  PAVEMENT 
SAWED  JOINTS  WITH  TIE  BARS 


OF  HIGHWAYS 


PffO^EO^^  A^RS^CXREPTOR 

ADMINISTRATOR-ENGINEERING  DIVISION 


I 


EXPANSION 


JOINT  LAYOUT 


SAWED  CONTRACTION  JOINT 


3/4' 


EXPANSION  JOINT 


f^-l  1  I  I!  I"l  I  I  I  lil 


TIE  BARS 
SPACED  2'6"C-C 

I  I  I  I  I  I 


1  I  I  I  I  I 

DOWEL  BARS 
-  -   SPACED  12"  C-  C 
- ~    AND  6"  FROM 
Z~  EDGE  OF  PAVEMENT ' 


JDINAL  / 
JOINT  ' 


3/4"  EXPANSION    JOINT   TO  BE   FILLED   WITH  TYPE      2     CORK    AND   JOINT    SEALER.      SMOOTH  STEEL 
DOWELS    WITH    SLEEVES   AT  EXPANSION    JOINT     SMOOTH    STEEL    DOWEL   WITHOUT    SLEEVES    STD.  DWG  NO.  17 
COATED    WITH   MC-250  BITUMINOUS    MATERIAL    FOR   ONE-HALF    THE    LENGTH   OF  THE    DOWEL,  INSTALLED  IN 
SAWED    CONTRACTION     JOINT,     THE    FIRST   THREE    CONTRACTION    JOINTS   EACH   SIDE   OF   EXPANSION  JOINT. 


EXPANSION  JOINT 


I  0X  16 
STEEL  DOWELS 


U- 

3V'  TYPE  2  CORK 


FILL  WITH    JOINT  SEALER  (  FED  SPEC. (SS-S-164)) 


T 


78   EDGING  RADIUS 


SLEEVE  •  (see  below) 


4 

AASHO  M  153-70^^ 
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COATED  WITH  MC-250  BITUMINOUS  MATL 


DOWELS   SPACED  12   C.-C   BEGINNING  6    FROM  OUTER  EDGES   OF  PAVEMENT. 
DOWELS  TO  BE  PROVIDED  WITH  DOWEL  SLEEVES 

ONE-HALF  THE  LENGTH  OF  THE  DOWEL  ON  WHICH  THE    SLEEVE    IS  PLACED    SHALL  BE  THOROUGHLY 
COATED  WITH    MC-250    BITUMINOUS    MATERIAL    OR    HEAVY    GREASE      SLEEVES    TO   BE   PLACED    ON  ALTERNATE 
ENDS    OF   DOWEL  BARS 

THE  TYPE  2  CORK  EXPANSION  JOINT  FILLER,  AASHO  M  153-70  SHALL  CONFORM  TO  THE  DIMENSIONS 
SHOWN    AND   CUT   TO  FIT   THE    CROWN   AND  SUBGRADE 

THE   CONTRACTOR    SHALL    FURNISH    CHAIRS,    STAKES,    AND/OR    SUPPORTING    DEVICES   CAPABLE  OF 
HOLDING    THE    DOWELS   AND    JOINT   FILLER,    SECURELY  AND   RIGIDLY,  IN  THEIR   REQUIRED    POSITIONS.  THE 
DOWEL   AND    JOINT   FILLER    SUPPORTING    DEVICES    MAY   BE    FACTORY    ASSEMBLED      THE    CONTRACTOR  SHALL 
FURNISH    THE    ENGINEER    WITH    DETAIL    DRAWINGS    OF   THESE    DEVICES,    A   SUFFICIENT    TIME    IN  ADVANCE 
OF   CONSTRUCTION,    FOR    HIS   APPROVAL      ANY    APPROVAL    OF    DRAWINGS    OF   THESE    DEVICES    SHALL  BE 
CONSIDERED     TENTATIVE     AND    FINAL    APPROVAL    SHALL    BE    CONTINGENT    UPON   THEIR  SATISFACTORY 
PERFORMANCE. 


DOWEL    SLEEVE    FOR    l"    DOWEL  BARS 


DOWEL  SLEEVE 
SHALL   BE  SNUG 
FITTING. 


SEAM  TOP  OR  BOTTOM 


DENT  ONE  SIDE  TO  FORM 
FRICTION  CONTACT  WITh  DOWEL 


-CUT  SLEEVE  ALONG  THIS  LINE 


2  7Z 


29  gage  (OOll") 


Min. length  of 
full  diamater 


Cut  socket  along 
this  line  to  form 
dowel  stop 


PRESS  IN 


END  CLOSED  BY  PINCHING  SIDEWALLS 
TOGETHER    OR  OTHER   APPROVED  MEANS. 


SLEEVES   TO  BE  PLACED   ON   ALTERNATE    OPPOSITE    ENDS  OF  DOWELS.     HALF   THE   LENGTH    OF  THE 
DOWEL,  ON  THE    END  ON  WHICH   THE   SLEEVE    IS    PLACED,    SHALL   BE    THOROUGHLY    COATED   WITH  MC-250 
BITUMINOUS    MATERIAL  OR   HEAVY    GREASE    TO   BREAK    THE  BOND. 

DOWELS,   DOWEL  SLEEVES,   JOINT  FILLER   MC-250   AND  SEALER,   TOGETHER   WITH  THE  SUPPORTING 
DEVICES    NECESSARY    FOR  THE  PROPER   INSTALLATION   OF  THE  JOINT,    SHALL   BE   INCLUDED    IN  THE 
UNIT  PRICE  BID    PER  SQUARE   YARD   FOR    PC    CONCRETE  PAVEMENT. 


REVISED 

EFFECTIVE 

3/I/7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  39 


DWG.  NO. 
16 


8aPC.  CONCRETE  PAVEMENT 
EXPANSION  JOINTS  a  DOWEL  SLEEVES 


~Rimm 


AOMNISTRA  TOR-ENGINEERING  DIVISION 


SAWED  JOINT  WITH  DOWEL  BARS 


LONGITUDINAL     KEYWAY  JOINT 


KETWAT  JOINT  (I  H  >  :  MAT  BE  FORMED  WITH  WOOD  STfilP  OR  APPROVED  METAL  FORM  KETWAT 
FORMS     SHALL     BE    CLEANED    ANO  OILEO  EACH   TIME    THET  ARE  USED 


LONGITUDINAL     KEYWAY    JOINT    WITH   TIE  BARS 


LONGITUDINAL  KETWAT  JOINTS  SHALL  BE  U5ED  WHEN  PAVEMENT  IS  CONSTRUCTED  IN  SINGLE  ALTERNATE 
LANES   AND  WITH    DEFORMED    TiE    BARS   WHEN   CALLED    FOR  ON    THE  PLANS 

DEFORMED    TIE    BARS    SHALL    BE  RIGIDLY    AND   SECURELT     SUPPORTED    IN   THE   REQUIRED    POSITION  AT 

ASSEMBLEO   "  *  T  H  E*  CCmJ  T  R  A  C  T        ShAl  l_°  F  URNiSH°  THEG  ENGiNEE  fi    Wl  TH^  DETAIL    DRAWINGS   OF  THESE  DEVICES, 
A    SUFFICIENT    TIME    IN    ADVANCE    OF    CONSTRUCTION,    FOR  HIS   APPROVAL        AN I     APPROVAL    OF  DRAWINGS 
OF    THESE    OEVICES    SHALL    BE    CONSIDERED     TENTATIVE    AND    FINAL    APPROVAL    SHALL    BE  CONTINGENT 
UPON    THEIR    SATISFACTORY    PERFORMANCE        JOINT    MAY    be    used  AT  OTHER    LOCATIONS    IF    CALLED  FOR 


OEFORMED  TIE  BANS.  JOINT  MATERIALS  ANO  SUPPORTING  DEVICES  ARE  TO  BE  INCLUOEO  IN  THE 
UNiT  PRICE   BID  PER    SQUARE    TARD  FOR    PC    CONCRETE  PAVEMENT 


STANDARD  DRAWING 

REFERENCE                        DWG  NO 
STANDARD  SPEC.  17 
SECTION  39 

8"  PC   CONCRETE  PAVEMENT 
SAWED  AND  KEYWAY  JOINTS 

\  REVISED 

|  EFFECTIVE 

3///7Z  1 

tomtits  TP*  TOR  -  £H6INF£HIN6  01  VISION 

Tessas* 


If  " 


1 




fcSBHV  v 


"agar—  'EHz. 


■■■I 


\^r^™  HUB*- 


SECTION  C  C 


STANDARD  DRAWING 

REFERENCE                       DWG  NO 
STANDARD  SPEC  18 

SECTION  3$ 

STANDARD  CONCRETE  APPROACH 
SLAB  TO  STRUCTURES 

Appndveb      itiBER son -Natron  of  w/swimw 

GUARD  ANGLE 
SEE  DETAIL.  STD 
DWG  NO  IB 


SEE 'TYPE!  JOINT  '  DETAIL 
THIS  SHEET 

AHQL  E 

SEE  'DE  TAIL  J 


APPLICATION  TEMPERATURE  OF 
AASHO  M 173-60  ELASTIC  JOINT 
SEALER  SMALL  BE  250*  PLUS  OR 
MINUS  IOf 


SIO-*  3  STR  BARS  (FULL  WIDTH! 


BARS  AT  G'  CTR'S 


C2  THRU  C9  #  3  HOOPS  SPA  AS  SHOWN 

1-0   ■    1-0    1  l-O 

JSt 

1  -o 

4 

1  \u 

NOTE :  APPROACH  SLAB  AND  CURB 
SHALL  BE  GIVEN  A  PROTECTIVE 
COATING  OF  BOILED  LINSEED  OIL 
SEE  STD  SPECIFICATIONS 


NOTE  SLAB  AND  CURB  SHALL  BE  CURVED 
OR  TAPERED  WHEN  NECESSARY  TO  MATCH 
ROADWAY 


CHAMFER  EXPOSED  CORNERS  OF 
PRECAST  CURB  AND  ABUTMENT 
CURB 


~  PRECAST  2'0HOLES  IN  CURB  USE  s/f  *  X  24 
LONG  SMOOTH  BARS  TO  ANCHOR  CURB  AFTER 
r>r->rr^AC-T    r-l  IDD    r^crTAII  C        ANCHORING  CURB  IN  PLACE ,  GROUT  HOLES 

PRECAST  CURB  DETAILS    flush  to  top  of  curb 


3/4'  2  COMPONENT  COLD 
APPLIED  ELASTOMERIC 
POLYMER.  NON  SAG  TYPE, 
JOINT  SEALANT  CONFORM- 
I  TO  REQUIREMENTS  AS 
SHOWN  ON  NOTES  UNDER 
SEALANT  -   ■ 

3/4'  LAYER  OF  EXP  JT  _ 
LER  SECURE LY  NAIL-  _ 
ED  TO  CONCRETE   ']  fyf 


TOOLED  EDGE  BOTH 
SIDES  1/4"  RAD  (TYP) 
3/4- 


__  *3U  BAftSSPA  AT  l-O  CTffS  -J 


SECTION  D-D 

(TYPE  I  JOINT  BETWEEN  END  OF  ABUT  CURB 
B  BEGINNING  OF  CAST  IN  PLACE  CURB) 


CAST  IN  PLACE  CURB  DETAILS 


20  -0  CONC  APPROACH  SLAB 


_3/4n(SEE"TYPE  I  JOINT* DETAIL  THIS  SHEET 
GUARD  ANGL  E-  SEEDS  TAIL 


51-  »9AT0'-?v2"CTR'S 

52-  04AT  I'-O'CTRS 

53-  #  4ATi'-6"  CTR'S 
$4-0  4  ATI'-Q~CTR'S 


IB'WIDE  LAYER  OF  30  # 
TARPAPER  (FULL  LENGTH 
PAVING  NOTCH  )(LAP  OVER 
9  ONTO  SUBGRADE) 


BRIDGE  ABUTMENT 


HAUNCH  AS  REQUIRED 


SEE  "DETAIL  J"  THIS  SHEET 


STANDARD  APPROACH  SLAB  TYPE-D 


TRANSVERSE  SLAB  STEEL 


LONGITUDINAL  CONSTRUCTION 
JOINT  DETAIL 


APPROACH  SLAB    APPROACH  slab  SHALL  BE  CONSTRUCTED  IN  ACCORDANCE  WITH 
SECTION  41  OF  THE  STANDARD  SPECIFICATIONS  THE  SLAB  SHALL  BE  FINISHED  AS  SPEC- 
IFIED FOR  BRIDGE  DECKS  IN  ARTICLE  41  04  (K/2S3  OF  THE  STANDARD  SPECIFICATIONS 
CONCRETE  SHALL  BE  EITHER  CLASS  AD  OR  CLASS  AP  AT  CONTRACTOR'S  OPTION 
REINFORCING  STEEL    REINFORCING  STEEL  SHALL  BE  IN  ACCORDANCE  WITH  SECTION 
47  OF  THE  STANDARD  SPECIFICATIONS  EXCEPT  METHOD  OF  MEASUREMENT  AND  PAY- 
MENT SHALL  BE  AS  SET  FORTH  BELOW 

FOUNDATION .  THE  FOUNDATION  FOR  THE  APPROACH  SLAB  AND  JOINT  SUPPORT  SLAB 
SHALL  CONSIST  OF  THE  SUBGRADE  AND  BASE  CONSTRUCTED  AND  COMPACTED  IN  ACCORD- 
ANCE WITH  THE  STANDARD  SPECIFICATIONS  EXCAVATION  FOR  JOINT  SUPPORT  SLAB  SHALL 
BE  HELD  TO  A  MINIMUM  AND  ALL  AREA  EXCAVATED  BUT  NOT  FILLED  WITH  CONCRETE 
SHALL  BE  BACKFILLED  WITH  THE  SAME  MATERIAL  THAT  WAS  TAKEN  FROM  THE  EXCAVA- 
TION ALL  BACKFILL  SHALL  BE  LAYER  PLACED  AND  COMPACTED  WITH  MECHANICAL  TAM- 
PERS THE  COST  OF  All  EXCAVATION  NECESSARY  FOR  THE  PLACEMENT  OF  APPROACH  SLAB 
AND  JOINT  SUPPORT  SLAB  SHALL  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  FOR  "CONCRETE 
APPROACH  SLAB*  AS  SET  FORTH  BELOW 

MEASUREMENT  fl  PAYMENT  APPROACH  SLABS  SHALL  BE  MEASURED  BY  AREA  IN  SQUARE 
YARDS  THE  WIDTH  AND  LENGTH  FOR  MEASUREMENT  SHALL  BE  FROM  OUT  TO  OUT  OF  COM- 
PLETED SLAB  NO  ADDITIONAL  AREA  WILL  BE  ALLOWED  FOR  THE  JOINT  SUPPORT  SLAB 
THE  UNIT  PRICE  BID  PER    SQUARE   YARD  FOR  'CONCRE  TE  APPROACH  SLAB'  SHALL  BE 
FULL  COMPENSATION  FOR  FURNISHING  ALL  MATERIALS,  EQUIPMENT,  TOOLS  AND  LABOR 
NECESSARY  TO  COMPLETE  THE  WORK ,  INCLUDING  THE  JOINT  SUPPORT  SLAB  AND  LINSEED 
TREATMENT 


NOTE  TRAFFIC  SHALL  NOT  BE  PERMITTED  ON  NEW  APPROACH  SLAB 
FOR  AT  LEAST  14  DAYS  AFTER  CONCRETE  HAS  BEEN  PLACED 
TRAFFIC  SHALL  NOT  BE  ALLOWED  TO  DRIVE  WITHIN  5  FEET  OF 
THE  CONSTRUCTION  JOINT  AND  SHALL  BE  RESTRICTED  TO  A 
SPEED  OF  NOT  MORE  THAN  5  M  PH  FOR  AT  LEAST  48  HOURS 
AFTER  THE  CONCRETE  IN  ADJACENT  SLAB  HAS  BEEN  PLACED 

*  TYPE  2  JOINT  MAY  BE  SUBSTITUTED  AS  SPECIFIED  ON  BRIDGE 
GENERAL  LAYOUT  FOR  DETAIL  OF  TYPE  2  JOINT  SEE  STD  DWG 
NO  IB 


20'- 0" APPROACH  SLAB 


20' -0"  APPROACH  SLAB 


CONC  PAVEMENT 


SQUARE  BRIDGE 


VARIES  (I5'-0"MAX  WINGWALL)  I  |  iJ ASPHALT  SHOULDER 

(SEE  BRIDGE  PLANSI       ■  VARI£S 


SKEWED  BRIDGE 


APPROACH  SLAB  WITH  CAST  IN  PLACE  CURB  U5'-0" MAXIMUM  WINGWALL S ) 

—  SCALE-  3>l$"--i'-0" 


^_EOGE  OF  EXP  JT  FILLER 
20'- 0" APPROACH  SLAJi 


NOTE  -  SLABS  SHOWN  ARE  TYPE  C  FOR  CONC  PAVEMENT 
JOINT  SUPPORT  SLAB  WITH  EXP  JT  NOT  REQUIRED 
FOR  TYPE  D  SLAB  AND  ASPHALT  PAVEMENT 


W//V  WINGWALL(VARlESAS£E  BRIDGE  PLANS). \ 

APPROACH  SLAB  WITH  PRECAST  CURBS  (  15'- 1 "  MINIMUM  WINGWALLS) 


SCALE  3/I6"'!' 


3! 'Hi 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  39   


STANDARD  CONCRETE  APPROACH 
SLABS  TO  STRUCTURES  WITH 
U-TYPE  ABUTMENTS  


A0UtMSTATQR-EHGINEERtH6  t 


RANDOM  RIPRAP 


2  0'  MIN. 


2  0'  MIN. 


4' MIN 

4' MIN 

CUTOFF  WALL 

SEE  SPECIFICATIONS    FOR  GRADATION,     TYPES  AND  CONSTRUCTION  METHODS. 


HAND  LAID  RIPRAP 


2  0'  MIN. 


r 


2  0'  MIN 


CUTOFF  WALL 


SI— 31 


— poaaooooa 

ooooo/  ^Qocococtd 
oooocy 

BCDCOO/  VSiCDC=)C3 
CZDC=ia/  n  1DC300 

oooq   u  feaoo 

aooq"  hc^c^d 


C=>C3 


_COO 
,'C=>00 


CUTOFF  WALL 


ENDS  OF  RIPRAP  WALLS  SHALL  BE  KEYED  INTO   THE  EMBANKMENT  SLOPES  A 
MINIMUM  OF   2  FEET  FROM  OUTER  FACE  OF  THE  RIPRAP  FOR  THE  FULL   HEIGHT  OF 
THE  RIPRAP  WALL 

SEE  SPECIF/CATION  FOR  GRADATION  AND    CONSTRUCTION  METHOD 


REVISED 

EFFECT  VE 

3/1/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECT/ ON  50 


DWG.  NO. 
25 


CULVERT  RIPRAP 


DEBAON -DIRECTOR  OF  HIGHWAYS 


ADMINISTRATOR  -ENGINEERING  DIVISION 


( 


EMBANKMENT  PROTECTION 


"T"  SHALL   BE    1.5'  MINIMUM   UNLESS  OTHERWISE   SPECIFIED  ON  PLANS 

"C"  SHALL  BE  2.0' MINIMUM  UNLESS  OTHERWISE  SPECIFIED  FOR  MORE  PROTECTION  DUE 
SCOUR. 


REVISED 


EFFECTIVE 


31 1 172 


STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  50 


DWG.  NO. 
26 


EMBANKMENT  PROTECTION 


msrmrs 


ADMINISTRATOR-ENGINEERING  DIVISION 


( 


( 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  50 


CONCRETE  SLOPE  PROTECTION 
ywoygp-H^  At^s.RsjyoiM^fon^f  highways 

ADMIM5  TH& TOR  -ENGINEERING  DIVISION 


NOTES 

SPECIFICATIONS  '.  MONTANA  DEPARTMENT  OF  HIGHWAYS  STANDARD 
SPECIFICATIONS  FOR  ROAD  AND  BRIDGE  CONSTRUCTION,  ADOPTED 
OCTOBER  1,1970  AND  ANY  AMENDMENTS  THERETO,  AND  SPECIAL  PRO- 
VISIONS SHALL  GOVERN  UNLESS  OTHERWISE  NOTED. 

CONCRETE.  ALL  CONCRETE  SHALL  BE  CLASS  AC-DC  UNLESS  OTHER- 
WISE NOTED.  CONCRETE  SHALL  CONFORM  TO  SECTION  40  OF  THE  SPEC- 
IFICATIONS. CONCRETE  MAY  BE  PNEUMATICALLY  APPLIED. 

*  BANK  PROTECTION'.  BANK  PROTECTION  SHALL  BE  TYPE  4  AND  SHALL 
CONFORM  TO  SUBSECTION  50  30  OF  THE  SPECIFICATIONS.  THICKNESS 
SHALL  BE  12" 

INLET  CONDITIONS'  THE  INLET  IS  TO  BE  DEPRESSED  BELOW  THE  NATURAL 
DRAINAGE  BASIN  TO  PREVENT  FLOW  FROM  SIDE  CHANNELING  OVER  THE 
SLOPE  BEFORE  REACHING  THE  CHUTE. 


DITCH  GRADE 


WHEN  CONSTRUCTED  ON 
FILL  SLOPE  USE  6"X6" 
WIRE  MESH  6  GA.  DELETE 
ON  CUT  SLOPE 


BANK  PROTECTION 
SEE  NOTES 


DEPRESS  4 


%"   

2  A 

TOP  OF  CUT 
OR  FILL  SLOPE 


DEPRESS  6 


DEPRESS  6 ' 


SECTION  A- A 


DIMENSIONS 

QUANTITIES 

A 

B 

C 

CONCRETE  CU.  YD. 

2-0 

4-0 

0-4 

0.7  CU  YD  +  NX. 051  CU.  YD.  /LIN  FT. 

2-0 

4-0 

I  -  0 

0  9  CU  YD.  +  NX  ,056  CU.  YD.  /LIN.  FT. 

4-0 

8-0 

1  -0 

2.2  CU.  YD.  +  NX.  105  CU.  YD.  /LIN.  FT. 

4-0 

8-0 

1  -6 

2.3  CU  YD.  +  NX.  Ill  CU  YD.  /LIN.  FT 

*  EXCAVATION  AND  BANK  PROTECTION  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 
FOR  CONCRETE. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  50 


DWG.  NO. 
28 


CONCRETE  DRAINAGE 
CHUTE 


^PROVfD.H.  J.  ANDERSON  fORECTOR  OF  HIGHWAYS 
ADMINISTRATOR -ENGINEERING  DIVISION 


c 


ft 


.STANDARD  BITUMINOUS  CURB 


2'-0"  WIDENING 


.  ELEV.  OF  FRONT  EDGE  OF  TERMINAL  SECTION 
TO  BE  0.5' BELOW  ELEV.  OF  ROADWAY  SHOULDER 


SLOPE,  BY  HAND,  FROM 
FINISHED  SHOULDER  TO 
UP  OF  EMB.  PROTECTOR 


NATURAL 
CHANNEL 
ELEVATION, 


SECTION  A- A 


GENERAL  NOTES 
CONDUIT  MAY  BE  EITHER  CIRCUMFERENTIAL  OR  HELICAL. 
9  AND  A  SHALL  BE  SHOWN  UNLESS  OTHERWISE  SPECIFIED 
IN  THE  PLANS  OR  BY  THE  ENGINEER. 

CONTRACTOR  SHALL  NOT  ORDER  PIPE  UNTIL  DIRECTED  BY 
THE  ENGINEER. 

FLARED  END  SECTION  MAY  BE  CALLED  FOR  ON  OUTLET 
END  WHEN  SPECIFIED  ON  PLANS. 

EMBANKMENT  PROTECTOR  SHALL  BE  BID  AS  UNIT  PRICE 
BID  PER  LIN.  FT. 

THE  12" FLARED  END  SECTION,  12" CM  P  AND  BENDS, ARE 
TO  BE  INCLUDED  IN  TOTAL  LENGTH  OF  EMBANKMENT 

PROTECTOR. 

ALL  OTHER  HARDWARE  SHALL  BE  INCLUDED  IN  THE  UNIT 
PRICE  BID  PER  LIN.  FT.  OF  EMBANKMENT  PROTECTOR. 

*  INCLUDED  WITH  ROADWAY  QUANTITIES. 


APPROX  l'/2  CU.  YD.  TYPE  3  BANK  PROTECTION- TO  BE' 
PLACED  IN  MANNER  BEST  SUITED  TO  FIT  EXISTING 
CONDITIONS. 


OUTLET  DETAIL 


REVISED 

EFFECTIVE 

3///72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  56 


DWG.  NO. 
29 


EMBANKMENT  PROTECTOR 


OF  HIGHWAYS 


ADMINISTATOR- ENGINEERING  DIVISION 


( 


) 


METAL  TYPE 


DEADMAN 
6  FT.  LONG 
SHEETING 


3/4"  DIA.  GALVANIZED  TIE 
RODS  1 1/4  "DIA.  BLOCK 


VARIABLE  STEP  BEVEL 
DIMENSION  "X  "  STD.  DWG. 
NO.  44 


UNBALANCED 
CHANNEL  OR 
ANGLE 


RIPRAP  AND  BEDDING  TO  CONFORM 
TO  STD  DWG.  NO.  25  S  40 
RESPECTIVELY 


SEE  STD  SPECS  FOR 
DETAILED  PROVISIONS 


INTERLOCK  SHEETING 
(WELD  TO  CURVED  PLATE) 


CONCRETE  TYPE 


PIPE  SHELL 


( 

T 

MIN. 

J I   A  ■* 

>  2- 

^ANCHOR  BOLTS 

>* 

SEE  DETAIL 

VARIABLE  -  SEE 
STD.  DWG.  NO.  44 


6X6  -  6/6  W.  W.  F. 
(TYP  FOR  CM. P. 

a  r.c.p.) 


VIEW    A- A   VARIABLE- SEE 
  STD.  DWG.  NO.  45 


*  3X3x'/4  WELD  TO  DBL. 
EXTRA  STRONG  PIPE 
THREADED  INSIDE  WITH 
STANDARD  3/4"  THREAD 


4' 


be 


4' MIN  - 6' MAX 


CL 


>MIN.  OF  5- 3/4" 0  GALV.  ANCHOR  BOLTS  IN 
WALL  USE  MAX.  SPACING  OF  1.5'. 


MIN. 

Z       1  A 

CL. 

3/4  "  0  GALV. 
ANCHOR  BOLT 


ANCHOR  BOLT  DETAILS 


"X"IN  FT. 

N 

DIA. 

11/2.1 

2.7 

21/21 

N 

48" 

.4 

.9 

9 

4 

54" 

.4 

.9 

9 

4 

60" 

.4 

.9 

9 

4 

66" 

.6 

1.2 

1.  1 

4 

7Z" 

.9 

1. 1 

1.0 

5 

78" 

1.  1 

1.7 

1.2 

5 

84" 

1.4 

1.4 

1  1 

6 

LONG  FOR  METAL  PIPE 
LONG  FOR  CONCRETE  PIPE 


N=  NUMBER  OF  ANCHOR  BOLTS 

NOTE.  GREASE  THREAD  TO  KEEP 

MOISTURE  OUT  ON  CONCRETE 
INSTALLATION  ONLY. 


CUTOFF  WALL  FOR  METAL  CULVERT 


NOTES  DIMENSIONS  BETWEEN  MULTIPLE  S. P. PC.  AND 
S.P.P.A.C.  SHALL  BE  A  MAX.  OF  6  FT  AND  A 
MINIMUM  OF  4  FT  UNLESS  OTHERWISE  NOTED. 

CONCRETE -CL."DD" OR  EQUAL.  REINFORCING  MAT'L.  TO 

BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YD  CONC. 

ANCHOR  BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 

PER  LIN.  FT.  OF  PIPE. 

SEE  STD  DWG.  NO.  40  a  41  FOR  BACKFILL  UNDER  CULVERTS. 
SEE  STD.  DWG.  NO.  25  FOR  RIPRAP. 


REVISED 

EFFECTIVE 

3/I/7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
30 


CUTOFF  WALLS 
FOR  CULVERTS 


APPRO^D.H.^ND^SONj-^REC^: 


OR  OF  HIGHWAYS 


ADMINISTRATOR -ENGINEERING  DIVISION 


RIPRAP  WHERE  NECESSARY 
l'  MIN. 

VARIES -SEE  STD 


DWG.  NO.  44 


SIDE  ELEV. 


VARIES -SEE  STD. 
DWG.  NO  4  4 


RIPRAP  WHERE 
NECESSARY 
3/4"  0  ANCHOR  BOLTS  AT  ABOUT 
18" CENTERS  AROUND  ENTIRE 
PERIPHERY  OF  PIPE  EMBEDDED 
IN  CONCRETE.  (TYP.  ALL  STRUC- 
TURES THIS  SHEET  )  SEE  DETAIL 
STD.  DWG.  NO.  30 


FRONT  ELEV. 


CONCRETE  BANK  PROTECTION 
ON  INLET  AND /OR  OUTLET  END. 


6X6X6  GAGE  WIRE  MESH  REINFORCING 
THRUOUT  ENTIRE  STRUCTURE  (TYP  ALL 
STRUCTURES  THIS  SHEET) 


CUTOFF  WALL  INLET  S  OUTLET 
END.  SEE  STD.  DWG.  NO.  30 

note:  dimensions  between  MULTIPLE 

PIPES  SHALL  BE  A  MAX.  OF  6' 8 
A  MIN.  OF  4' UNLESS  OTHERWISE 
NOTED. 


SEE  NOTE 


6"X6"X6  GA  WIRE  MESH 


I' MIN. 


SECTION  A-A 


FRONT  ELEVATION  MULTIPLE  PIPES 


.RIPRAP  WHERE 
NECESSARY 


CL.  "DD"  CONCRETE  OR  EQUAL, REINFORCING 
MAT'L.  TO  BE  INCLUDED  IN  THE  UNIT  PRICE 
BID  PER  CU.  YDS.  OF  CONCRETE.  ANCHOR  BOLTS 
TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER 

LIN.  FT  OF  S  P.P.C  OR  SPP.A.C. 


FOR  ANCHOR  BOLT  SPACING 
SEE  NOTE  ABOVE 


1  

1  V,—  = 

NOTE 

 j  r 

  _y  i 

/           \  — i 

1  \  J 

j     v   y 

i  j — +■ 

V.  /  L 

FRONT  ELEVATION  MULTIPLE  PIPES 


SECTION  B-B 


REVISED 

EFFECTIVE 

3/Z/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
31 


CONCRETE  EDGE  PROTECTION 
FOR  STRUCTURAL  PLATE  PIPE 
CULVERT  a  FOR  STRUCTURAL 
PLATE  PIPE  ARCH  CULVERT 
APPROyeD-.H.jl.. 
BY- 


ECTOR  OF  HIGHWAYS 


ADMINISTRATOR -ENGINEERING  DIVISION 


( 


ARCH  CULVERT 


*FOR  ESTIMATING  PURPOSES  ONLY 

QUANTITIES  INCLUDE  CUTOFF  WALL  AND  EOGE  PROTECTION 


PIPE  CULVERT 


MERE  NECESSARY 


CONCRETE    Rank  PROTECTION 

0/OR  OUTLET  END, 


Single  Pip* 


CUT  OFF  WALL  INLET 
ft  OUTLET  END  SEE 
STD  OWG  NO  30 


*  FOR     ESTIMATING    PURPOSES  ONLY 

QUANTITIES  INCLUDE  CUTOFF  WALL  AND  EDGE  PROTECTION 


STANDARD  DRAWING 

REFERENCE                         DWG  NO 
STANDARD  SPEC.  32 
SECTION  73 

CONCRETE  EDGE  PROTECTION 
FOR  CONCRETE  CULVERTS 

{revised 

SFPmm-H  j  JLJ£»Syi-btH£fty  V  UISUMV5 

{effective  \3/f/?2\ 

ADUIMISTRATOfl  -£HGIH£€HING  DIVISION 

EXTEND  "4  BARS 
f-6"  INTO  CUTOFF  WALL 


3>»"  DIAMETER 
6ALV.  ANCHOR 
BOLTS  <ffl  l'-6 
CTRS. 


4 


ALTERNATE  A 


6"x6"  REINF.  MESH 
6  GAGE 


ELEVATION 


DIAMETER 
(inches) 

D* 

102 

0.8' 

126 

1.2' 

162 

2.2' 

180 

2.0' 

198 

2.6' 

210 

1.6' 

NOTE!  SEE  STD.  DWG.  NO.  30 

FOR  ANCHOR  BOLT  DETAILS. 


**Hr  =  HEIGHT  OF  RIPRAP  (SEE  ROAD  PLAN) 

i    ON  THE  DESIGN  102,  THE  BACKFILL   MATERIAL   SHALL  BE  CRUSHED 
TOP  SURFACING  ONLY. 


DIAMETER 

(inches) 

CONCRETE     QUANTITIES      (CU.  YDS.) 

BACKFILL 
RETAINER 

CUTOFF 
WALL 

TOTAL 
CONCRETE 

102 

0.1 

1.7 

1.8 

126 

02 

2.0 

2.2 

162 

0.4 

2.8 

3.2 

180 

0.4 

3.1 

3.5 

198 

0.6 

3.5 

4.1 

210 

0.3 

3.3 

3.6 

ALTERNATE  "Bf 


0.20  PL.  MX  BIT 
SURF  SEAL  a 
COVER 


NOTE:       CONCRETE    SHALL  BE  CLASS  "DD"OR  EQUAL. 

CONCRETE    QUANTITIES  ARE   FOR  ONE  END  ONLY. 

REINFORCING  MATERIAL  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YD.  CONC 
ANCHOR    BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER  LIN.  FT.  PIPE. 


6"x6"REINF  MESH 
6  GAGE 

SECTION  A-A 


SURFACING      QUANTITIES     PER     LINEAL  FOOT 


DIAMETER 
(inches) 

ALTERNATE  "A" 

ALTERNATE  "B" 

CUBIC  YARDS 

TON 

CUBIC  YARD 

TONS     BITUM.  MAT'L. 

TOP 

SURF. 

CR.  BASE  OR 
SEL  .  SURF 

COVER 

mat'l. 

PLANT 
MIX 

TOP 
SURF 

CR.  BASE  OR 
SEL.  SURF. 

PRIME 

PLANT 
MIX 

SEAL 

102 

0. 100 

_ 

126 

0  047 

0. 1  56 

0.0093 

0  096 

0.045 

0  III 

0  0009 

00062 

00009 

16  2 

0  073 

0  489 

0  0139 

0  146 

0.069 

0  408 

0  0014 

0.0095 

0.0014 

180 

0.073 

0  446 

0.0142 

0.  148 

0  071 

0.375 

0.0014 

00096 

0.0014 

1  96 

0  088 

0  712 

0  0167 

0.176 

0  084 

0.627 

0  0017 

0  0114 

0.0017 

2  10 

0.074 

0  333 

0  0140 

0.141 

0.067 

0.267 

00014 

0.0092 

0.0014 

REVISED 


EFFECTIVE 


3Z//72 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  51 


DWG.  NO. 
33 


BACKFILL  RETAINER  AND  CUTOFF  WALL 
FOR  VEHICULAR  UNDERPASS 


PROUfD:H.±  ANDERSnti-DIREfTOR  OF  HIGHWAY 
ADMIN  IS  TRA  TOR-ENGINEERING  PI  VISION 


#  4  BARS 

CENTERS 


l"xk4"  STRAP  IRON  FRAME 


\"  MESH  GALVANIZED  SCREEN 
SOLDERED  TO  IRON  FRAME. 
INLET  SCREEN  (NOT  TO  BE  USED 
UNLESS  RECOMMENDED  BY  THE 
ENGINEER)  TO  BE  ABSORBED  IN 
THE  UNIT  PRICE  BID  FOR  LINEAR 
FEET  OF  PIPE. 


~<#4  BARS  AT  12"  CENTERS'* 

INLET  HEADWALL 


OUTLET  HEADl 


ALL  EXPOSED  CORNERS 
TO  BE  CHAMFERED  l" 
REINFORCING  STEEL  TO  BE 
NOT  LESS  THAN  life"  TO 
NEAREST  FACE  OF  CONCRETE. 

D=  INSIDE  DIAMETER 
T=  THICKNESS  OF  SHELL 


INLET  ft  OUTLET  HEADWALLS  FOR  R.C.P. 


CULVERT 

CLOD  CONC 

OR  EQUALfCuyds) 

RE  INF.  STEEL 
LBS. 

DIMENSION  TABLE 

DIA."D" 

SQ.  FT. 

IN- 
LET 

OUT- 
LET 

IN- 
LET 

OU  T- 
LET 

L 

L' 

A 

B 

X 

F 

l" 

18" 

1.77 

.80 

.60 

65 

53 

2-6" 

2l-2" 

l'-3" 

l'-3u 

6.5" 

l'-9" 

24" 

3.14 

1 .00 

.86 

85 

m 

3-0" 

2-6" 

I '-6" 

r-e" 

2'- 6" 

7" 

2'-  1 " 

30" 

4.91 

1.42 

1.14 

104 

85 

3^6" 

2-10" 

l'-9" 

l'-9" 

3'-l" 

7.5" 

2-6" 

36" 

7.07 

1.84 

1.43 

126 

101 

4,-0" 

3'- 2" 

2-0" 

2-0" 

3'-  8" 

8" 

2-10" 

42" 

9.62 

2.12 

1.73 

150 

1  1  7 

4-  6" 

3-6" 

2'-3" 

2'-  3" 

4'- 3" 

8.5" 

3'- 2" 

48" 

12.57 

2.34 

2.07 

175 

134 

5-0" 

3L,o» 

2'-  6' 

2'-  6" 

4-10' 

9" 

3'- 6" 

INLET  a  OUTLET  HEADWALLS  FOR  CMP 


CULVERT 

CL  "DO"  CONC. 
OR  EQUALfc**M 

R6lNF.  STEEL 
LBS. 

DIMENSION  TABLE 

DIA."D" 

AREA 

SQ.  FT. 

IN- 
LET 

OUT- 
LET 

IN- 
LET 

OUT- 
LET 

L 

L' 

A 

B 

H 

l" 

18" 

1.77 

.73 

.59 

62 

50 

2i-6" 

2L2" 

r-3" 

1'-  3" 

2 '-6" 

l'-9" 

24" 

3.14 

.91 

.76 

82 

54 

3'-0" 

2'- 6" 

r-e" 

1'- 6" 

3'-0" 

2-  r 

30" 

4.91 

1.06 

.95 

99 

66 

3-6" 

2'-IO" 

l'-9" 

l'-9" 

3'- 6" 

2-6" 

36" 

7.07 

1.68 

I.I  1 

1  1  6 

82 

4-0" 

3'- 2" 

2'-0" 

Z'-O" 

4'-  0" 

2'- 10" 

42" 

9.62 

2.10 

1.40 

1  39 

105 

41-  6" 

3'-6u 

2'-3u 

2'-3u 

4'-6u 

3-  2  " 

48" 

12.57 

2.32 

1.66 

1  6  2 

1  24 

5-0" 

3'- 10" 

2 '-6" 

2'-6" 

5'-Ou 

3'- 6" 

REINFORCING  STEEL  AS  INDICATED  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 
PER  CUBIC  YARD  OF  CONCRETE. 


STANDARD  DRAWING 

reference:                dwg.  no. 

STANDARD  SPEC.  34 
SECTION  73 

INLET  AND  OUTLET  HEADWALLS  FOR 
R.C.P.  AND  CM. P.  PIPES 

REVISED 

APPRo^ED.k^  ^^^N-bi^crpsjie  HIGHWAYS 

EFFECTIVE 

3///7Z 

ADMINISTRATOR -ENGINEERING  DIVISION 

! 


T2 

ADD  FOR  R.C.P.  ONLY) 


PICTORIAL  VIEW  OF  TRANSITION 


SECTION  B-B 


ELEVATION 


PLACE  RE-BAR  M  CENTER  OF  WALLS, 
SLAB,  ETC.  UNLESS  OTHERWISE  NOTED. 


T-IADD  FOR  R.C.P ) 
T 


NOTE:  SPACING  REINFORCING  BAR  ABOUT  I2"EACHWAY 
THROUGHOUT  STRUCTURE.  USE  CONTINUOUS 
BARS  IN  FLOORS  AND  WALLS  WHENEVER 
POSSIBLE.  WHEN  SPLICES  ARE  MADE,  LAP 
REINFORCING  BAR  1-6. 


INSTALL  STRUCTURE  A 
MINIMUM  OF  30'FT.  FROM 
NEAREST  DRIVING  LANE. 


FOR  CMP 


TRASHRACKS  WILL  BE 
PROVIDED  WHEN  REQUIRED 
SEE  STD.  DWG.  NO  36. 


FOR  R.C.P. 


ALL  EXPOSED  CORNER 
TO  BE  CHAMFERED  I  . 


PLAN  VIEW 


INLET  8  OUTLET  CONCRETE  TRANSITIONS  FOR  CJvt.P 


CULVERT 

DIMENSIONS 

QUANTITIES 

(FT.- 

IN.) 

B- 

-d 

B  = 

d+i'-O" 

B-dt2'-0" 

DIA.V 

AREA 

SQ.FT. 

F 

6 

H 

L 

T2 

W 

C 

Y 

B 

CL"OD" 

m 

*4 

RE- BAR 

1  RS. 

B 

CL"OD" 

CONC. 

CU.YDS. 

*4 
RE- BAR 
LBS. 

B 

CL"DD" 

com. 
CUYD& 

"4 

RE- BAR 

LBS 

18" 

177 

2-0 

0-8 

2-10 

3-0 

0-6 

2-9 

0-10 

1-3 

1-6 

0.8 

65 

2-6 

0.9 

72 

3-6 

1.0 

79 

24" 

314 

2-0 

0-8 

3-4 

4-0 

0-6 

3-3 

0-10 

1-6 

2-0 

I.I 

90 

3-0 

1.2 

98 

4-0 

1.3 

106 

30" 

4.91 

2-0 

0-8 

3-9 

5-0 

0-6 

3-9 

O-O 

1-9 

2-6 

1.5 

118 

3-6 

1.6 

126 

4-6 

1.7 

135 

36" 

707 

2-6 

0-8 

4-4 

6-0 

0-6 

4-3 

0-10 

2-0 

3-0 

2.0 

164 

4-0 

2.2 

174 

5-0 

2.3 

185 

42" 

9.62 

2-6 

0-8 

4-10 

7-0 

0-6 

4-9 

0-10 

2-3 

3-6 

2.5 

202 

4-6 

2.7 

213 

5-6 

2.8 

224 

48" 

1257 

2-6 

OHO 

5-6 

8-0 

0-8 

5-3 

O-O 

2-6 

4-0 

4  0 

252 

5-0 

4.2 

264 

6-0 

4  4 

277 

INLET  8  OUTLET  CONCRETE  TRANSITIONS    FOR  R.C.P. 


CULVERT 

DIMENSIONS 
(FT- IN.) 

QUANTITIES 

B-d 

B«d*l'-0" 

B«d  + 

2-0" 

INSIDE 
DIA. 

INSIDE 
AREA 
SOFT. 

F 

6 

H 

L 

T 

T2 

W 

C 

Y 

B 

CL"DD" 
CONC. 
CU.YDS, 

*4 

RE- BAR 

LBS. 

B 

CL'W 
COMC. 
CU.YDS. 

«4 

HE-BAR 
LBS 

B 

CLl'DD" 
CONC. 
CU.YDS. 

2?4 

RE-BAR 

LBS. 

18" 

1.77 

2-0 

0-8 

3-3 

3-0 

0-4 

0-6 

3-2 

O-O 

1-3 

1-6 

0.9 

70 

2-6 

0.9 

76 

3-6 

1.0 

84 

24" 

3.14 

2-0 

0-8 

3- O 

4-0 

0-3 

0-6 

3-9 

0-10 

1-6 

2-0 

1.2 

96 

3-0 

1.3 

105 

4-0 

1.4 

113 

30" 

4.91 

2-0 

0-8 

4-4 

5-0 

0-6 

4-4 

0-0 

1-9 

2-6 

1.6 

128 

3-6 

1.7 

136 

4-6 

1.8 

145 

36" 

707 

2-6 

0-8 

5-0 

6-0 

0-4 

0-6 

4-11 

O-O 

2-0 

3-0 

2.2 

176     |  4-0 

2.3 

186 

5-0 

2.4 

197 

42" 

962 

2-6 

0-8 

5-7 

7-0 

0-4'£ 

0-6 

5-6 

O-O 

2-3 

3-6 

2.7 

218 

4-6 

2.8 

229 

5-6 

3.0 

241 

48" 

12.57 

2-6 

0-10 

6-4 

8-0 

0-5 

0-8 

6-1 

O-O 

2-6 

4-0 

4.3 

271 

5-0 

4.5 

283 

6-0 

4.7 

296 

REINFORCING   STEEL  AS  INDICATED  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE  BIO  PER  CUBIC 
YARD  OF  CONCRETE. 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
35 


CONCRETE  IRRIGATION  INLET  AND 
OUTLET  TRANSITION  FOR  R.C.P.  AND 
CMP.  PIPES 


APPR0y€D^H^S.jpiD^SON^mKC_ 


DIRECTOR  OF  HIGHWAYS 


ADMINIS  TRATOR- ENGINEERING  PI  VISION 


SEE  HINGE  DETAIL 


*%i'DIA  EXTRA  STRONG  GALV.  STEEL  PIPE. 
(  OUTSIDE  DIA.=  1.050") 
(  INSIDE  DIA.«  0.742"  ) 
(PIPE  =  1.47  LB/LINEAR  FT.) 
OR 

*%'DIA  REINFORCING  BAR 

(RE-BAR  «  1.043  LB/LINEAR  FT.) 


NOTE: 


PAINT  ALL  WELDS  AND  OTHER  NON- GALVANIZED 
PARTS  IN  ACCORDANCE  WITH  STANDARD  SPECS. 
91."  PAINTS  AND  PAINTING." 
USE  OF  PIPE  OR  RE-BAR  FOR  TRASH6UARD  TO 
BE  DETERMINED  BY  THE  ENGINEER. 

W  =  CENTER  TO  CENTER  PIPE  OR  RE-BAR  SPACING. 


SIDE  VIEW 


CULVERT 
DIA  "d " 
INCHES 

DIMENSIONS 
(FT.) 

B  =  d 

B 

( FT-  IN.) 

VG.S.P  OR  "5  RE- BAR 
*           (FT  ) 

^"U-BOLT  (NO.) 
(WITH  PLATE) 

A 

C 

E 

F 

S 

W 

G 

18 

1. 10 

.95 

2.04 

.80 

2.76 

.33 

.25 

1-6 

19.6 

2 

24 

1.45 

1.20 

2.55 

1.30 

3.46 

50 

.50 

2-0 

24.5 

2 

30 

1.83 

1.60 

3.13 

1.75 

4.32 

.50 

.75 

2-6 

36.6 

2 

36 

2.19 

1.95 

3.62 

225 

5.02 

.50 

.90 

3-0 

49.3 

2 

42 

2.58 

2.23 

4.15 

2.78 

575 

.67 

1.20 

3-6 

52.4 

2 

48 

2.90 

2.41 

4.60 

330 

670 

67 

1.50 

4-0 

62.3 

2 

CULVERT 

DIMENSIONS 

B  =  d  +  l'-0" 

DIA."d" 

I  FT.  1 

B 

\G.SP  OR  *5  RE- BAR 
*  (FT.) 

^"U-BOLTINO.) 
(WITH  PLATE) 

INCHES 

A 

C 

E 

F 

S 

W 

G 

(FT-IN.) 

18 

1.85 

.88 

2.18 

.75 

276 

.33 

25 

2-6 

23.7 

2 

24 

2.19 

1.15 

262 

1.25 

3.46 

.50 

.50 

3-0 

27.7 

2 

30 

260 

1.51 

3.22 

1.70 

4.32 

.50 

.70 

3-6 

39.5 

2 

36 

2.90 

1.85 

3.71 

2.25 

502 

.50 

.90 

4-0 

53.3 

2 

42 

3.23 

2.20 

4.20 

275 

5.75 

.67 

1.15 

4-6 

56.7 

2 

48 

3  51 

2.36 

4.71 

3.25 

6.70 

.67 

145 

5-0 

65.4 

2 

CULVERT 

DIA  'd  " 
INCHES 

DIMENSIONS 
(FT.) 

B*d  +  2'-0" 

B 

(FT-  IN.) 

V  G.S.P  0R"5  RE-BAR 
♦  (FT) 

i/2"U-80LT(N0.) 
(WITH  PLATE) 

A 

C 

E 

F 

S 

W 

G 

18 

262 

.83 

2  25 

.70 

2  76 

.33 

.20 

3-6 

27.5 

2 

24 

2.81 

1.10 

285 

1.20 

3.46 

.50 

.45 

4-0 

32.0 

2 

30 

3.28 

1.42 

332 

1.65 

432 

50 

.65 

4-6 

43  6 

2 

36 

3.60 

1.78 

3.78 

220 

5.02 

.50 

.90 

5-0 

57.2 

2 

42 

3.92 

2  15 

432 

2.72 

5.75 

.67 

LIS 

5-6 

603 

2 

48 

4.14 

2.30 

4.80 

3.20 

6.70 

.67 

1.45 

6-0 

67.7 

2 

DIMENSIONS  AND  QUANITIES  ARE  FOR  ESTIMATING  PURPOSES  ONLY. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


REFERENCE / 
STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
36 


TRASHGUARD  FOR  CONCRETE  IRRIGA- 
TION INLET  AND  OUTLET  TRANSITION 
STRUCTURES   

SON^DIRECTOR  OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


( 


I-PIPE  INSTALLATION  AND  BEDDING 


(CLASS  C,  MODIFIED) 


I  0  MIN 


SIDE  FILL 
( see  noli  C  ) 


DEPTH  -O  I  OF  THE  DIAMETER  OF 
PIPE  (  see  note  A  )   

SILTY  LOAM,   LOAM  OR  SAND 
THICKNESS  TO  BE  12" MIN  AND  TO 
BE  LIGHTLY  AND  UNIFORMLY 
COMPACTED.  


SILTY  LOAM  OR  SAND  ROUGHLY  SHAPED 
TO  FIT  BOTTOM  OF  PIPE   AND  THEN 
COMPACTED  AT  HAUNCHES   AND  SIDES  OF 


3 -FOUNDATION  STABILIZATION 


SIDE  FILL 
<  see  nola  C) 


DEPTH  -01  OF  THE  DIAMETER 
OF  PIPE  (see  note  A)   


LOOSE  GRANULAR  FILL,  ROUGHLY  SHAPED 

TO  FIT  BOTTOM  OF  PIPE  AND  THEN  COMPACTED 

AT  HAUNCHES  AND  SIDES  OF  PIPE 


OR  AS  DIRECTED  BY  THE  ENGINEER 


NOTES 


(A) 
(B) 
(C) 


FOR  STRUCTURAL  PLATE  PIPE, 
PLATE 


THE  LENGTH  OF  BEDDING   ARC  NEED  NOT  EXCEED    WIDTH  OF  BOTTOM 


BEDDING  BLANKET  OF  SILTY  LOAM  OR  SAND  ROUGHLY  SHAPED  TO  FIT  BOTTOM  OF  PIPE  MINIMUi 
THICKNESS    BEFORE  PLACING  PIPE   IS  3" 

SIDE  FILL  TO  BE  COMPACTED  IN  6" LAYER 'J  TO  DENSITY  SPECIFIED  FOR  ADJACENT  EMBANKMENT 
SEE  ARTICLE   II  05    OF  STANDARD   SPECIFICATIONS    FOR    THE   DENSITY  REQUIREMENTS 


STANDARD 

DRAWING 

REFERENCE 

DWG.  NO 

STANDARD  SPEC 

40 

SECTION  54 

REVISED 


EFFECTIVE 


3/1/72 


cs.p.  a  ss.pp. 

CULVERT  BEDDING 


APPRdlEb.  H1.^  \ 
"X—  4w.vrf 


A^RSdhl- 


N$E6T6r  6F  HIGHWAYS 


ADMINISTRA  TOR  -  ENGINEERING  PI  VISION 


TYPES  OF  TRENCH  BEDDING 


2000"  CONC.  1 
OR  BETTER 


FINE  GRANULAR 
MATERIAL 


-MIN.=  1/4  INSIDE  DIAMETER 
LOAD  FACTOR  =  3.0 


c —  THOROUGHLY 
TAMPED 


TOP  OF  EMBANKMENT-^ 


EXCAVATE  8  REFILL  WITH 
LOOSE  COMPRESSIBLE  BACKFILL 


CLASS  A 


LOAD  FACTOR  =  1.9 


LOAD  FACTOR  =1.5 
CLASS  C 


CLASS  B-l 


TYPES  OF  EMBANKMENT  BEDDING 


TOP  OF  EMBANKMENT- 


MIN  =  1/4 
INSIDE  DIAMETER 


2000WC0NCRETE 
OR  BETTER 


SHAPED 

TO  FITPIPE  IN  4"  FINE  GRANULAR 
MATERIAL 


ROCK 
EARTH  CUSHION 


CLASS  A 


CLASS  B 


CLASS  C 


DESCRIPTION  OF  BEDDING  CLASSES 

CLASS  A  CONCRETE  CRADLE  BEDDING.      The  lower  port  of  the  pipe  exterior 
shall  be  bedded  in  o  continuous  cradle  constructed  of  2000  pound  concrete  or  better, 
having  a  minimum  thickness  under  the  pipe  of  one-fourth  the  nominal  inside  diameter 
and  extending  up  the  sides  of  the  pipe  for  a  height  equal  to  one-fourth  of  the  outside 
diameter.  The  cradle  shall  have  a  width  at  least  equal  to  the  outside  diameter  of 
the  pipe  plus  8"  and  it  shall  be  constructed  monolithically  without  horizontal  con- 
struction joints. 

CLASS  B  BEDDING.       (1)  This  class  of  bedding  for  embankment  condition  is 
applicable  only  when  the  projection  ratio  is  not  greater  than  0.7.  The  pipe  shall 
be  carefully  bedded  on  fine  granular  materials  over  an  earth  foundation,  accurately 
shaped  by  means  of  a  template  to  fit  the  lower  part  of  the  pipe  exterior  for  at  least 
10%  of  the  culvert  overall  height.   Compactable  soil  material  shall  then  be  rammed 
and  tamped  in  layers  not  more  than  6"  thick,  around  the  pipe  for  the  remainder  of 
the  lower  20%  of  its  height.     Backfilling  to  the  top  of  the  pipe  shall  conform  with 
the  applicable  provisions  of  the  standard  specifications. 

(2)  For  trench  conditions,  the  culvert  is  placed  as  described 
in  B  (1)  except  that  the  earth  foundation  needs  to  be  shaped  to  fit  the  lower  part 
of  the  culvert  exterior  for  a  width  of  at  least  60%   of  the  culvert  breadth.  Then 
the  remainder  of  the  culvert  Is  entirely  surrounded  to  a  height  of  at  least  12"  above 
its  top  by  granular  material  placed  by  hand  to  fill  all  spaces  under  and  adjacent  to 
the  culvert.   The  fill  is  tamped  thoroughly  on  each  side  and  under  the  culvert  as 
far  as  practicable  in  layers  not  to  exceed  6"  in  thickness. 

CLASS  B-l  BEDDING.      In  this  type  of  installation,  sometimes  called  The  Imperfect 
Trench  Method,  the  pipe  culvert  shall  be  first  installed  in  accordance  with  the  require- 
ments of  B  (2).   Then  the  fill  shall  be  compacted  at  each  side  of  the  pipe  foi  a  lateral 
distance  equal  to  twice  the  outside  diameter  or  12',  whichever  is  less,  and  carried 
up  to  an  elevation  above  the  top  of  the  pipe  equal  to  the  outside  diameter  of  the  pipe 
plus  12".   Next  a  trench  equal  in  width  to  the  outside  diameter  of  the  pipe  shall  be 
dug  in  the  fill  directly  over  the  culvert,  down  to  an  elevation  12"  above  the  top 
of  the  pipe.   Core  shall  be  exercised  to  keep  the  sides  as  vertical  as  possible. 


After  the  trench  is  excavated,  it  shall  be  refilled  with  loose,  highly  compressible  soil 
material.     Straw,  hay,  leaves,  brush  or  sawdust  may  be  used  to  fill  the  lower  one- 
fourth  to  one-third  of  the  trench  in  order  to  insure  high  compressibility  of  this  backfill. 
The  backfill  of  straw,  hay,  etc.  shall  not  be  carried  closer  than  10'  to  the  outside 
slope  of  the  fill;  the  outside  10'  shall  be  composed  of  impervious  material,  thoroughly 
compacted.   After  the  backfill  is  completed,  the  balance  of  the  fill  shall  be  constructed 
by  normal  methods  up  to  the  finished  grade  of  embankment. 

CLASS  C  BEDDING.       !~  r  projecting  embankment  culvert,  this  method  of  bedding 
is  bedded  with  "ordinary"  o  :e  in  an  earth  foundation  shaped  in  the  form  of  an  arc 
to  fit  the  lower  part  of  the  culvert  exterior  with  reasonably  closeness  for  at  least  10% 
of  its  overall  height.  The  remainder  of  pipe  shall  be  surrounded  by  moterial  placed 
by  hand  tools  to  fill  completely  all  spaces  under  and  adjacent  to  the  pipe.  Backfilling 
to  the  top  shall  then  be  completed  as  specified  in  the  standard  specifications.   If  the 
culvert  is  placed  on  rock  foundations,  projecting  embankment  culvert  pipes  are  bedded 
on  an  earth  cushion  having  a  minimum  allowable  thickness  of  12"  +  ond  with  the  earth 
foundation  carefully  shaped  and  filled  around  the  culvert  the  same  as  ordinary  projecting 
embankment  bedding  on  an  earth  foundation. 

CLASS  C  -1  BEDDING.      The  pipe  shall  be  installed  in  accordance  with  Class 
C  Bedding.   The  imperfect  trench  method  shall  then  be  used  as  described  under 
Class  B  -  1  Bedding. 

When  natural  ground  material  simulates  bedding  material,  no  special  bedding 
material  need  be  used.   Use  Class  "C"  unless  otherwise  noted  on  plans. 
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R.C.P. 
CULVERT  BEDDING 


^PRO^D^.^N^St^^DIR^CTORJIF  HIGHWAYS 


ADMINISTRATOR -ENGINEERING  DIVISION 


3'/2"TAB  SPACING 


'/I6"X  I"  CARRIAGE 
BOLTS  a  WING  NUTS 
(GALVANIZED)  (4 
REQ'D.  EACH) 


5//6"X  5/l6" SQUARE 
H0LE(4  REQ'D.) 


PERSPECTIVE  VIEW 


NOTES:  ALL  MATERIAL  SHALL 
BE  0.052" 

SUBDRAIN  PIPE  SECTIONS  SHALL 
CONFORM  TO  A. A  S. HO.  M-136-65 

GALVANIZING  OF  NUTS,  BOLTS,  END 
SCREEN,  END  CAP  AND  OTHER  LIKE 
PARTS  SHALL  CONFORM  TO  A.S.T.M. 
A  153. 


COUPLING  BAND  DETAILS 


END  CAP 


I  SYM. 


I3/ 8" 


3/32" 

r— ~t~ 

'/ 16  CONSTANT 


SECTION  A- A 


END  VIEW 


PERSPECTIVE  VIEW 


NOTES.  MATERIAL  TO  BE  18  GA.  COPPER  BEARING 
GALVANIZED  STEEL. 

END  OF  CAP  TO  FIT  SNUG,  WHEN  INSERTED 
INSIDE  END  OF  UNDERDRAIN. 

TOLERANCES  ARE  t  '/I6" EXCEPT  AS  SHOWN. 

*/2u  GALV.  MESH  SCREEN ,  SHAPED  LIKE  THE 
CAP,  TO  BE  PROVIDED  FOR  EACH  PIPE  OUTLET. 
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SEMICIRCULAR  UNDERDRAIN 


HIGHWAYS 


approved: 

 administra tor -engineering  division 


FOR  PERFORATED  CORRUGATED  METAL  PIPE,  SEMI-CIRCULAR 
SUBDRAIN  OR  *OPEN  JOINT  CONCRETE  PIPE 


I'-O 


TILE,  CONCRETE  OR  ANY  OTHER  PIPE 
AS  SPECIFIED  ON  PLANS. 


NOTE:  USE  PULLBOARDS  OF  D  + 6" HEIGHT  TO 
SEPARATE  NO.  I  S  NO.  2  MATERIAL  DUR- 
PLACEMENT  AND  THEN  REMOVE. 


FILTER 
GRADATION 

PERCENT  PASSING  STD.  A.S.T.M.  SIEVE 

2 

l'/2 

l'/4 

1 

3/4 

1/2 

3/8 

NO.  4 

8 

16 

50 

100 

NO.  1 

100 

95-100 

65-95 

35-80 

5-30 

0-10 

NO.  2 

100 

95-100 

70-95 

35-70 

10-30 

0-5 

*NOTE.'  WHEN  OPEN  JOINT  PIPE  IS  USED  JOINT  SHOULD  BE  WRAPPED 
WITH  BRASS,  BRONZE  OR  COPPER  NO.  4  MESH  HARDWARE 
CLOTH  BEFORE  FILTER  MATERIAL  IS  PLACED. 

BOTH  GRADATIONS  SHALL  BE  COMBINED  AND  BID  AS  "FILTER 
MATERIAL" 
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FILTER  MATERIAL 
FOR  UNDER  DRAINS 


A  PPROV^D  'Hjf*  N'UfRS^~  D"%°,/^ 


OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


ROADWAY  WIDTH 


COVER 

^  1 

BOTTOM  I  LENGTH 


2.0'  MIN  FOR  FUTURE  RIPRAP 
X 


D=X  +  3' 


NOTE  FOR  DETAILS,  SEE  STANDARD  DWG.  NO.  30 
COVERING  CUTOFF  WALLS 


NOTE  SEE  APPLICABLE  STANDARD  DRAWING 
OF  THICKNESS  TABLES  FOR  MAXIMUM 
8  MINIMUM  HEIGHT  OF  COVER 


DIA. 

X  X 

H  IN  FEET  FOR  BEVELS  OF: 

V  X 

AREA  "A" 

(IN) 

(FT.) 

15.1 

2.1 

(FT.) 

SO.  FT 

48 

1.000 

3.000 

4.000 

2  000 

2.46 

54 

1.125 

3.375 

4.500 

2.250 

3.11 

60 

1.250 

3.750 

5.000 

2.500 

3  83 

66 

1.375 

4.125 

5.500 

2.750 

4.44 

72 

1.500 

4.500 

6.000 

3.000 

5.53 

78 

1  625 

4.875 

6.  500 

3.250 

6.61 

84 

1.  750 

5.250 

7.000 

3.500 

7.51 

90 

1.875 

5.625 

7.  500 

3.  750 

8.61 

96 

2.000 

6.000 

8.000 

4  000 

9.81 

102 

2.  125 

6.375 

8.500 

4.250 

11.08 

108 

2250 

6.750 

9.000 

4.500 

1242 

114 

2.375 

7.  125 

9. 500 

4.750 

13.84 

120 

2.500 

7.500 

1 0. 000 

5.000 

15.38 

126 

2.625 

7  875 

10.500 

5. 250 

16.98 

132 

2.750 

8.250 

1 1 . 000 

5.500 

18.50 

TOLERANCE  OF  t  4%  WILL  BE  ALLOWED  IN  ALL  DIMENSIONS. 

USE  SKEW  ENDS  WHEN  SKEW  IS  GREATER  THAN  15°  BUT  NOT  GREATER 

X-FOR  ELLIPTICAL  PIPE,  INCREASE  VERTICAL  DIMENSIONS  BY  PERCENT 


DIA. 

X  X 

H  IN  FEET  FOR  BEVELS  OF: 

V  X 

AREA  "A" 

(IN.) 

(FT.) 

1.5.1 

2.7 

(FT.) 

SO.  FT. 

138 

2.875 

8  625 

11.500 

5.750 

20. 30 

144 

3.000 

9.000 

12.000 

6.000 

22  10 

150 

3.125 

9.375 

12.500 

6.250 

24.00 

156 

3.250 

9  750 

13.000 

6.500 

25  9 

162 

3.375 

10  125 

13.500 

6.750 

27.9 

168 

3.500 

10.500 

14  000 

7.000 

30.1 

174 

3.625 

10.875 

14.500 

7.250 

32.2 

180 

3750 

1 1.250 

15.000 

7  500 

34.5 

192 

4.000 

12.000 

16.000 

8.000 

39.3 

198 

4.125 

12.375 

16.500 

8.250 

41.7 

204 

4  250 

12  750 

17.  000 

8  500 

44.2 

210 

4.375 

13.125 

17.  500 

8.750 

46.9 

216 

4.500 

13.500 

18.000 

9  000 

49.7 

228 

4.750 

14.250 

19.000 

9.500 

55.5 

240 

5.000 

15.000 

20.000 

10.000 

61.5 

252 

5.250 

15.750 

21.000 

10.500 

67.7 

\N  45°. 
ELLIPSE. 
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SECTION  59 


DWG.  NO. 
44 


STEP  BEVEL  FOR 
CIRCULAR  C.S.P  SS.S.P 


HIGHWAYS 


ADMINISTRATOR-ENGINEERING  DIVISION 


ROADWAY  WIDTH 


TOLERANCE  OF  ±  4%  WILL  BE  ALLOWED  IN  ALL  DIMENSIONS. 

USE  SKEW  ENDS  WHEN  SKEW  IS  GREATER  THAN  15"  BUT  NOT  GREATER 
THAN  45° 


24' 


H  IN  FEE  T 

SPAN 

RISE 

EQUIV. 

FOR 

BEVELS  OF 

V 

X 

AREA 

DIA. 

l'/2.l 

2.1 

2</2:i 

"A" 

18" CORNER  PLATES 

6'-l" 

4'-  7" 

66 

3.5 

4.7 

5.8 

2  3 

2.3 

12 

6'-9" 

4'-  II" 

72 

3.8 

5.0 

6.3 

2.5 

2.4 

14 

7'-3" 

5'-3" 

78 

4.8 

6.3 

7.9 

3.2 

2.1 

14 

7--II" 

5'-7" 

84 

5.1 

6.8 

8.5 

3.4 

2.2 

15 

a' -?" 

5'-ll" 

90 

5.4 

7.2 

8.9 

3.6 

2.3 

17 

9' -4" 

6' -3" 

96 

5.7 

7  7 

9.5 

3.8 

2.4 

19 

9' -9" 

6' -7" 

102 

6.8 

8.8 

11.0 

4.4 

2.2 

19 

10' -8" 

6'-ll" 

108 

6.3 

8.3 

10.4 

4.2 

2.8 

25 

II' -5" 

7'- 3" 

114 

6.6 

8  8 

11.0 

4.4 

2.8 

27 

II' -10" 

7'-  7" 

120 

7.7 

10.2 

12.7 

5.1 

2.5 

26 

12'-  6  " 

7' -II" 

126 

7.9 

10.5 

13.1 

5.3 

2.7 

29 

I2'-I0" 

8'-4" 

132 

9.0 

12.0 

15.0 

6.0 

2.3 

25 

31" CORNER  PLATES 

l4'-0" 

9'-8" 

144 

9.6 

12.8 

16.0 

6.4 

3.3 

38 

l5'-4" 

IO'-4" 

156 

10.2 

13.6 

17.0 

6.8 

3.5 

44 

l6'-6" 

II' -0" 

168 

11.4 

15.2 

19.0 

7.6 

3.4 

47 

I7'-II" 

ii' -a* 

180 

12.2 

16.2 

20.2 

8.1 

3.6 

53 

19'  -3" 

12' -4" 

192 

12.8 

17.0 

21.2 

8.5 

3.8 

60 

20' -5" 

13' -0" 

204 

13.8 

18.4 

23.0 

9.2 

3.8 

63 

HC  MEASURED  VERTICALLY  FROM  FINISHED  LOW  SHOULDER  TO  TOP 
OF  PIPE. 

IF  POSSIBLE  IT  IS  DESIRABLE  THAT  TOP  OF  PIPE  BE  PLACED  A  MIN 
OF  1.0'  BELOW  SUBGRADE  SURFACE. 
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BEVEL  ON  STRUCT. 
PLATE  PIPE -ARCH 


APPROVED:  H.4r  A 
BY. 


-DIRECTOR  OF  HIGHWAYS 


ADUINISTRA  TOR  -  ENGINEERING  DIVISION 


( 


( 


( 


CONNECTIONS 


ARCH  PIPE 


ROUND  PIPE 


MOLES  ON  I2M  CENTERS  MAX  - 
ELEVATION 


TYPICAL  CROSS-SECTION 
L  LUST  RAT  ED  WITH  TYPE  3  CONNECTION) 

Dimensions 


FLARED  END  TERMINAL  SECTION  TO  BE  INCLUDED  IN 
LENGTH  OF  PIPE  SHOWN  ON  PLANS 

ALL  PARTS  ARE  TO  BE  GALVANlZEO  IN  ACCOROANCE 
WITH  AASHO  M-36 

ANY  AREAS  WHERE  GALVANIZING  IS  BROKEN  OR  METAL 
IS  BARE  SHALL  BE  PAINTED  WITH  ONE  COAT  OF  RED  LEAD  OR 
ZINC  CHROMATE  PRIME  AND  TWO  COATS  OF  ALUMINUM  PAINT, 

MINOR  VARIATIONS  IN  DESIGN  MAY  BE  ACCEPTABLE  ON 
APPROVAL  OF  THE  ENGINEER    SEAMS  OR  JOINTS  LENGTHWISE 
OF  THE  APRON  WILL  BE  ACCEPTABLE  IF  SECURELY  BOLTED  OR 
WELDED  AND  PAINTED  AS  PROVIDED  ABOVE 


STANDARD   OR  AWING 

REFERENCE                        DWG  NO 
STANOARD  SPEC-  *6 
SECTION  56  AND  S7 

FLARED     END     TERMINAL  SECTION 
-CORRUGATED  METAL  PIPE- 

'Aivnoytvjpj  ^yj^-^f^gy highways 

1  REVISED 

{effective  1  J/7M?  1 

ADMINISTRATOR  -ENGINEERING  DIVISION 

( 


TYPE  "A" 


SUDPE  •  X  TO  V 


DIAM 

SLOPE 

T 

A 

e 

C 

0 

E 

F 

60" 

2:i 

6" 

72" 

166  i 

7" 

3' 

6'«r 

8'  y 

9' 

6" 

84" 

15  1 

e* 

3* 

7' 6  '2 

5'3^ 

10' 

TIE  't'l-S-     TIE  80LTS  TP  BI  USED  OH  71"  AMD  64" 

rum  ekd  sections,   mm  m  »olts,  out  at  t< 

AND  OIS  OH  EACH  SIDE  AT  THE  HORIZONTAL.  SHALL  *1 
I'SED  OMEN  RETIRED.    ALt   PARTS  SHAM  RE  UL\UK- 


Ii'SS">'  CTI^.  CONSTTT'CTION  SHAM  CONFORM  1 
CLASS  III,  AASHO  H  IT,  AS  FAR  AS  DES I  "\  Jl 
PEWIT. 


I  EFFEC  77  VE  \  3///?2  \ 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  62 


PREFABRICATED  TERMINAL  SECTION 
FOR  REINFORCED  CONCRETE  PIPE 

jwrr top  of  uiewAYs 


ADHHISTftATOR-tHGINEERIHG  DIVISION 


(, 


-4   0  m  6  0 


Longitudinal  Section 


Transverse  Section  8  End  View 


SIZE 

WSYf  R 

6PAN 

RISE 

As 

T 

A 

B 

c 

0 

E 

F 

G 

H 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

18" 
"24" 

/.£ 

22" 

//J" 

O.P 

2'i" 

W 

*' 

2" 

//* 

2" 

7p 

/' 

e'A 

1.  z 

27?i 

75° 

S'i' 

2.8 

28 'i 

,<6'' 

s  z; 

3'/r 

3' 

C 

fa  " 

/«; 

J" 

70%' 

/& 

/%" 

z"/k\io'?/s 

40% 

:i°Jc'\ 

4%- 

Hii 

30" 
36-1 

4  4 

je'/i' 

ee'i" 

0.22 

4  " 

%' 

:*■» 

ji' 

tfS§ 

if* 

3'i" 

::%' 

; 

2 

s% 

7Z% 

31  ' 

15° JO ' 

/si' 

£  f 

"V 

3  4 

ZStf 

0.2} 

4'V 

2" 

■Jk~ 

4  " 

2" 

4" 

"t; 

2>i" 

lt 

£  4 

is'A' 

ZZ 

ie° 

2ZU 

2!%- 

42" 

e  e 

sjf 

31  fm 

C.JO 

4'i" 

2" 

w 

iV 

4" 

2" 

4" 

20 

2>/4 

2% 

a# 

•3J 

IS'.'S' 

26  a 

*w 

2f%' 

48" 

54" 
60"' 

//  * 

5B'!i 

3d 

0.33 

5" 

elk* 

2" 

5' 

2  " 

2* 

3" 

22%' 

3'A" 

Z% 

el's 

2:''s 

04' 

:3°4j 

30 

20'<s 

74.3 

40 

0.3  7 

s£" 

2b" 

w 

2" 

S  ' 

2'f 

2'/* 

25  <" 

3'z" 

3 

3'i 

:-'<• 

32  : 

13°;: 

33  't 

32*k 

17.  7 

73'i" 

45 

0.4C 

3'/* 

w 

i%\ 

5" 

Z>/t 

5 

2ff'// 

-\% 

3$ 

L".'i 

I3°4; 

3"'i 

i/'J 

72" 

zs.e 

68" 

54" 

0.33 

7' 

3% 

2>/,e 

e' 

si 

eie 

e" 

34% 

4&' 

4/4 

!Z'/i 

32  *t" 

12S* 

13*45 

4) - 

43*',* 

*A»- MINIMUM  REINFORCEMENT  FOR  EACH  OF  THE  TWO  LINES- 
STEEL  AREA  IN  SQUARE  INCHES  PER  LINEAL  FOOT  OF  PIPE 
BARREL.  A  SINGLE  LINE  WILL  BE  USED  IN  18    AND  24  SIZES. 


CONCRETE  STRENGTH  IN  TERMINAL  SECTION  SHALL  BE  EQUAL 
TO  MIN.  STRENGTH  SPECIFIED  FOR  BARREL  SECTION. 


ASTM  SPECIFICATIONS  C-506  MAY  TAKE  PRECEDENCE  OVER 
DIMENSIONS  SHOWN  ABOVE   SEE  STANDARD  SPEC.  FOR  OTHER 
REQUIREMENTS. 
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STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  63 


DWG.  NO. 
48 


PREFABRICATED  R.C.P.  ARCH  CULVERT 
AND  TERMINAL  SECTION 

-  DIB  EC  TOR. OF  HIGHWAYS 


APPROVl 
BY, 


ADMINISTRA  TOR  -  ENGINEERING  DIVISION 


#  4  AT  9  CTRS. 


#  4  AT  ABOUT  9  CTRS. '  6 


SECTION    A- A 


R.C.R  TO  CM  P  CONNECTION  DETAIL 


CLASS  DD 
CONCRETE 
OR  EQUAL 


LONGIT  AND  TRANS  REINFORCING 
STEEL  TO  BE  WELDED  OR  LAPPED 
20  BAR  DIAMETERS  AT  SPLICES. 


note:  cost  shall  be  included 
in  the  unit  price  bid  for  r.c.r 

OR  CM. P. 


TYPICAL.   FIELD   CAST   CONCRETE  BEND 
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STANDARD  DRAWING 


REFERENCE  ." 
STANDARD  SPEC. 
SECTION  54 


DWG.  NO. 
49 


TYPICAL  FIELD  CAST  CONCRETE  BEND 
R.C.P.  TO  CMP.  CONNECTION 


approved:  Hj 

BY-. 


W  OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


( 


DIMENSIONS 


DESIGN 

SPAN 

RISE 

THICK. 

A* 

B* 

c* 

D* 

A 

5'-  10" 

6'-6" 

0.138" 

l'-4" 

3'- 10" 

l'-4" 

5-9" 

B 

5'- 10" 

7'-7" 

0.138" 

I'-B" 

4'-  7" 

l'-4" 

6'- 10" 

DESIGN  "A"  STOCKPASS:  THE  TOP  OF  THE  STOCKPASS  SHALL  BE  AN  ARC  HAVING  A  RADIUS  OF  NOT  LESS  THAN  26  INCHES  OR 
MORE  THAN  30  INCHES  AND  SHALL  NOT  BE  LESS  THAN  100"  OR  MORE  THAN  130°.  THE  SIDES  SHALL  BE  ARCS  HAVING  A  RADIUS 
OF  NOT  LESS  THAN  60  INCHES  OR  MORE  THAN  72  INCHES.  CORNERS  SHALL  BE  ARCS  HAVING  A  RADIUS  OF  NOT  LESS  THAN  17 
INCHES  OR  MORE  THAN  20  INCHES.  THE  BOTTOM  SHALL  BE  A  FLAT  SEGMENT  NOT  LESS  THAN  29  INCHES  OR  MORE  THAN  34 
INCHES  IN  WIDTH. 

DESIGN  "B"  STOCKPASS'  THE  TOP  OF  THE  STOCKPASS  SHALL  BE  AN  ARC  HAVING  A  RADli  S  Or  NOT  LESS  THAN  24  INCHES  OR 
MORE  THAN  30  INCHES  AND  SHALL  NOT  BE  LESS  THAN  110"  OR  MORE  THAN  145".  THE  SluF    SHALL  BE  ARCS  HAVING  A  RADIUS 
OF  NOT  LESS  THAN  85  INCHES  OR  MORE  THAN  112  INCHES.  CORNERS  SHALL  BE  ARCS  HAVING  A  RADIUS  OF  NOT  LESS  THAN  17 
INCHES  OR  MORE  THAN  20  INCHES  THE  BOTTOM  SHALL  BE  A  FLAT  SEGMENT  NOT  LESS  THAN  29  INCHES  OR  MORE  THAN  34 
INCHES  IN  WIDTH. 

#  FOR  DESIGN  PURPOSES  ONLY.  BEVELING  SHALL  COMMENCE  AT  THE  BOTTOM  OF  THE  TOP  PLATE  AND  EXTEND  DOWNWARD  ON  A 
l,/2.l  SLOPE  TO  THE  TOP  OF  THE  CORNER  PLATE. 

A  TOLERANCE  OF  t  4%  IN  SPAN  a  RISE  WILL  BE  ACCEPTABLE. 

THE  LENGTH  SHALL  BE  MEASURED  ALONG  THE  FLOW  LINE  OF  THE  STOCKPASS,  END  TO  END  OF  STRUCTURE. 

UNLESS  OTHERWISE  CALLED  FOR,  END  PLATES  SHALL  BE  BEVELED  AS  SHOWN  ABOVE,  AND  SHALL  BE  MEASURED  AND  PAID  FOR 
AT  THE  UNIT  PRICE  BID  PER  LINEAL  FOOT  OF  STRUCTURAL  PLATE  PIPE  STOCKPASS.  WHEN  ENDS  ARE  BEVELED,  THE  ANGLE  OF 
SKEW  SHALL  NOT  EXCEED  15°  UNLESS  OTHERWISE  NOTED. 

SEE  STANDARD  DRAWINGS  CONCERNING  BEDDING  MATERIAL  BENEATH  THE  STRUCTURE. 
SEE  STANDARD  DRAWINGS  CONCERNING  RIPRAP  WHEN  TOE  PROTECTION  IS  NECESSARY. 
MINIMUM  COVER  =  2  0  FT.  TO  FINISH  GRADE. 
MAXIMUM  COVER  =  6.0  FT.  TO  FINISH  GRADE. 

FILL  SLOPES  SHALL  BE  WARPED  A  MINIMUM  OF  25.0'  ON  EACH  SIDE  OF  THE  STOCKPASS  TO  FIT  THE  END  BEVEL. 

NOTE-  INLET  AND  OUTLET  END  TREATMENT  FOR  ALL  STOCKPASSES  SHALL  PROVIDE  FOR  CONCRETE  EDGE  PROTECTION, 
CUTOFF  WALLS  AND  BACKFILL  RETAINING  WALLS.  A  GRAVEL  SURFACE  SHALL  BE  PROVIDED  FOR  THE 
INSIDE  OF  STRUCTURE.  IF  STRUCTURE  IS  USED  FOR  DUAL  PURPOSE  OF  STOCK  AND  DRAINAGE,  ASPHALT 
SURFACING  SHALL  BE  PROVIDED.  SURFACING  TO  BE  SLANTED   TO  ALLOW  A  DRAINAGE  COURSE  ALONG 
ONE  SIDE. 


BOLTS  FROM  BOTTOM  CORNER  PLATES  TO  TOP  OF  STRUCTURE  SHALL  BE  PLACED  WITH  BOLT  HEAD  ON 
INSIDE. 


REVISED 

EFFECTIVE 

3/Z/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  59 


DWG.  NO. 
50 


STRUCTURAL  PLATE 
PIPE  STOCKPASS 

APPPOVEOIH.  J.  AtJDEBSONrQRECTOR  OF  HIGHWAYS 


WvmH.  J.  ANDEBSONflljRECTi 


ADMIN  IS  TRA  TOR- ENGINEERING  DIVISION 


r 


NOTE  STRUCTURES  OF  A  SIMILAR  DESIGN  MAY  BE  USED  IF 
APPROVED  BY  THE  ENGINEER. 


NOTE.  HEIGHT  OF  COVER  SHALL  NOT  BE  LESS  THAN  5.0  FEET. 


SPAN 

RISE 

A 

B 

C 

H 

V 

X 

Y 

(FT.-IN.) 

(FT.-IN.) 

(FT.) 

(FT.) 

(FT) 

(FT.) 

(FT.) 

(FT.) 

(FT.) 

12-2 

11-0 

10 

8 

8 

10 

5 

3.709 

2.291 

13-10 

12-2 

10 

8 

10 

10 

5 

3.82 

3.347 

14-10 

14-0 

12 

10 

10.5 

10 

5 

3.87 

5.13 

15-8 

15-0 

12 

10 

12 

10 

5 

3.957 

6.043 

16-5 

16-0 

12 

10 

13 

12 

6 

3.828 

6.172 

17-3 

17-0 

12 

10 

14 

12 

6 

4.756 

6.244 

19-  1 

17-2 

16 

12 

13 

12 

6 

4.794 

6.373 

20-4 

17-9 

16 

12 

14 

12 

6 

4.785 

6.965 

SPAN 
(FT-  IN.) 

RISE 

(FT.-IN.) 

RADIUS 
Rc 
(IN.) 

MAXIMUM  HEIGHT  OF  COVER  IN  FEET 

0.138" 
THICK. 

0.168" 
THICK. 

0.188" 
THICK. 

0.218" 
THICK. 

0.249" 
THICK. 

0.280" 
THICK. 

12-2 

11-0 

38 

17 

19 

20 

22 

25 

27 

13-10 

12-2 

38 

15 

17 

18 

20 

21 

23 

14-10 

14-0 

3  8 

14 

15 

16 

18 

20 

22 

15-8 

15-0 

38 

13 

14 

15 

17 

19 

21 

16-5 

16-0 

38 

12 

12 

13 

14 

15 

16 

17-3 

17-0 

47 

II 

12 

12 

13 

14 

15 

19-1 

17-2 

47 

10 

10 

II 

12 

13 

14 

20-4 

17-9 

47 

9 

10 

10 

II 

12 

13 

note:  these  structures  will  be  designated,  in  plans  and  proposal ,  as  "vehicular  underpass': 
materials,  installation  and  other  provisions  shall  conform  to  the  standard  specific- 
ATIONS. 

THE  TERM  "VEHICULAR  UNDERPASS"  WILL  BE  USED,  REGARDLESS  OF  THE  USE  OR  PURPOSE  OF 
THE  STRUCTURE. 

INLET  AND  OUTLET  END  TREATMENT  FOR  ALL  VEHICULAR  UNDERPASSES  SHALL 
PROVIDE  FOR  CONCRETE  EDGE  PROTECTION,  CUTOFF  WALLS  AND  BACKFILL  RE- 
TAINING WALLS.  SURFACING  SHALL  BE  PROVIDED  FOR  THE  INSIDE  OF  STRUCTURE. 
SURFACING  TO  BE  SLANTED  TO  ALLOW  A  DRAINAGE  COURSE  ALONG   ONE  SIDE. 
BOLTS  FROM  BOTTOM  CORNER  PLATES  TO  TOP  OF  STRUCTURE  SHALL  BE  PLACED 
WITH  BOLT  HEAD  ON  INSIDE. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC 
SECTION  59 


DWG.  NO. 
51 


VEHICULAR  UNDERPASS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


APPROV, 
BY. 


r 


WOODEN 


2«4  FLASH  BOARDS 

.6  ~fl 


5§ 


NAILS  TO  BE  INCLUDED  IN  UNIT 
PRICE  BID  FOR  LUMBER   ALL  NAILS 
TO  BE  GALVANIZED 
WHEN  THE  PLANS  PROVIDE  FOR 
TREATED  LUMBER.  TREAT  MENT  SHALL 
BE  DONE  BY  IMMERSING   THE  LUMBER 
IN  A  SOLUTION  CONTAINING  5%  PENTA- 
CHLOROPHENOL  TREATMENT  MUST  BE 
DONE  IN  SUCH  A  MANNER  AND  WITH 
SUCH  A  CARRYING  AGENT  THAT  THE 
PENTA  WILL  PENETRATE  THE  WOOD  AT 
LEAST  ONE-FOURTH  INCH 


DIMENSIONS    8   MBM  LUMBER 

SINGLE  BOX 

SINGLE  EXTENSION 

W 

C 

L 

MBM 
LUMBER 

W 

C 

L 

MBM 
LUMBER 

1  8" 

IV 

l'6" 

2'3" 

9'0" 

268 

l'6" 

l'6" 

2 '3" 

3'9" 

112 

24" 

2'0" 

2'0" 

3'0" 

H'O" 

390 

2'0" 

2'0" 

3'0" 

4'6" 

.165 

30" 

2'6" 

i  6" 

3 '9" 

I3'0" 

580 

2' 6" 

2'6" 

3'9" 

5'3" 

223 

36" 

3'0" 

3'0" 

4'6" 

I5'0" 

690 

3'0" 

3'0" 

4'6" 

6'0" 

29 

■  l-WAY  =  SINGLE  BOX 

■  2-WAY=  SINGLE  BOX  4  ONE  EXTENSION 

'  3  WAY  -  SINGLE  BOX  *  TWO  EXTENSIONS 


CONCRETE 


PLAN 
TYPE  IE 


r 

F 

7j 

■f 

if 

V  J 

SECTION  A"  A 


r 

A 


Note-Wolls  maybe 
placed  to  modify  boxi 
to  Type  I  or  Type  tt^  i 


A 


PLAN 
TYPEUL 


TYPEI 


TYPEI 


■  I.  <n 


•  4  ©  I'-O'ctrs 
~j  ,  both  ways 


•.-1'  'Iv-fy-^.-t 


SECTION  E-E 


9  obt.  l'-0"ctr». 
I  from  .. 
wall  bars 


»4<J  obt  l'0'ct™ 
«<tend  into  cutoff 


"4  @  obt  l-O'ctrt 
continuous  from 
•oil  bori 


SECTION  F-F 


STOP  GROOVE  DETAIL 


DIMENSIONS  a  QUANTITIES 

8 

c 

H 

L   I  W 

DO'CONC 
OR  EQUAL 

LBS.REINF 
STEEL 

H 

I 

t-a 

i*-C 

2-tf 

2  2CUYD. 

1672 

t-e 

3* 

2f-0l 

27 

1976 

1-0 

4-0" 

t-e 

35 

2052 

S 

a. 

2-0' 

3-d 

2-0' 

2.0 

1520 

t-e 

3-e 

2-0" 

2.3 

190.0 

3-0 

4-6 

2-6' 

33        |  2508 

S 

a. 
>- 

t-0' 

i-d 

2--0' 

II- 0 

So" 

2.8 

2128 

t-e 

3^6' 

t-<s 

12* 

4-e 

3.4 

2584 

4-<S 

t-e 

14-0" 

llL0" 

46 

3496 

g 

Q. 
>- 

K 

2-<f 

1-0' 

2-0 

n-cT 

e'-o- 

3.5 

2660 

t-e 

±e 

2-CT 

!2"-6- 

9'-6" 

42 

319.2 

it 

4-0- 

2^-6" 

14-0- 

if-o- 

56 

4256 

Note  -  Division  Box  may  be  modified  if  desired  with 
dimension*  shown  on  the  plans  Reinforcing  steel 
ft  Excavation  shall  be  included  m  unit  price  bid  for 
concrete, olso        required  flashboards 

-Quantities  are  for  estimating  purposes  only. 


Quantities  for  typeland  typeU  are  calculated 
from  the  dimensions  given  for "L"  for  'vpeE 
division  box "W"  may  be  substituted  for  l 
without  r»-compullnq  quantifies 


\effective  I  3///7Z 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  73 


STANDARD  IRRIGATION 
DIVISION  BOXES 


■ 


l"  DRILL  ALTERNATE 
g /HOLE  WHEN  USED 
FOR  DOUBLE  INLET 


iiiiilililililililili 


SEC.  A-A 


IT 


SEC.  B-B 


21/2 


C  -el 

DETAIL -DROP  INLET  COVER 

NOTE:  GRATE  TO  BE  INSTALLED  WITH 

BARS  PARALLEL  TO  INTAKE  FLOW. 


DRILL  5/8  DIA. 


2  1/4- £ 


NOTE  '.     ALL  CONCRETE  TO  BE  CLASS"DD"Ofi  EQUAL. 

THESE  DETAILS  TO  SERVE  AS  AN  EXAMPLE 
ONLY   DESIGNERS  WILL  DESIGN  TO  FIT 
SPECIFIC  CONDITIONS.  SEE  PLANS  FOR 
DETAILS  a  QUANTITIES.  USELOCAL  ST'DS 
WHERE  AVAILABLE. 
*•  QUANTITIES 


CONCRETE 

REIN.  STL. 

TYPE  I 

.45 CU.  YDS. 

40  LBS. 

TYPEm 

1.0  CU.  YDS. 

90  LBS. 

TYPEH 

1.5  CU.  YDS 

145  LBS. 

SEC.  E-E 


SECTION  F-F 
FOR  DOUBLE  INLET 

6"X6"WF20W  3-8"  LENG' 


^QUANTITIES  ARE  FOR  ESTIMATING  ONLY. 


m  4  BARS  AT  I2"CTRS. 
MAXIMUM -SPACED 


ADJUSTING  RING 
JOT-  FOR  FUTURE  GRADE  ADJ. 


?tyit  *2-R00F  SLAB 


6x6  16  GAGE  WIRE 
FABRIC 

J-3"  SLOPE  10  CDAIN 


vi>548"R.C.PlCI.TI))' 


*  4  BARS  AT  12  CTRS 
MAXIMUM- SPACED 
EQUALLY. 

6' 


0-75%  MIN.GR. 


-FLOOR  SLAB 

ROUND  SINGLE  DROP  INLET 


TYPE  I 


DOUBLE    DROP  INLET 
TYPE  H 


SINGLE  DROP  INLET 

TYPEHE 


*«    STANDARD   EXCEPT  AS  OTHERWISE  NOTED  ON  PLANS. 


REVISED 


EFFECTIVE 


2/15/73 


3/1/73 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  77 


DWG.  NO. 
53 


DROP  INLETS  AND  COVERS 
DIRECTOR , 


APPROVED:  H.J,  A. 
BY. 


'IGHWAYS 


AOMINIS  TRA  TOR  -  ENGINEERING  DIVISION 


r 


( 


P  L  A  N 


NOTES 

For  curb  heights  greater 
than  8  Inches  curb  bos  may  be  modified. 

Curb  and  gutter  to  be  warped  to  match 
drop  inlet. 

All  concrete  to  b«  class  "DD"  OR  ETQUM_. 
These  details  to  serve  as  an  example  only. 
Designers  will  design  to  fit  specific  conditions. 
See  plans  for  details  and  quantities.  Use  local 
standards  where  available. 

After  placement  of  curb  bos,  the  adjustment 
slots  may  be  filled  to   supply  bearing  to 
bolts  so  to  carry  wheel  loads,  or  bolt  holes 
may  be  drilled  in  curb   box  after  grades 
are  established. 


V«  8"  Bolt 


No.  4  Bars  ot  12" 
trs  max.  -  Spaced 
equally 


SECTION  B-B 


SECTION  A  -  A 


STANDARD  DRAWING 


reference:  dwg.  no. 

STANDARD  SPEC.  54 
SECTION  77 


CURB  INLET  BOX 


AND  COVER 

REVISED 
EFFECTIVE 

3/Z/72 

APPROV^H^AN^IS^-DIRSCTOR  OF  HIGHWAYS 
ADMINISTRATOR-ENGINEERING  Dn/l<tmN 

c 


( 


c. 


note:  when  median  inlet  cover  is  installed  over 
pipes  larger  than  36",  without  adequate 
cover  to  permit  the  use  of  type  i  instal- 
lation, a  detail  drawing  of  the  installation 
shall  be  provided  in  the  plans. 


SYMMETRICAL  AT  ^ 


PLAN..-VIEW 

TYPICAL  FOR  TYPES  1,2,8  3 


24  R.C.P. 

SECTION  A-A 

TYPE  I 


2  PIPE  DOUBLE 
EXTRA  STRONG 


%"  x  5"  GALV.  BOLTS  8  NUTS 


SECTION  A-A 

TYPE  2  8  3-R.C.P..C.S.P.  OR  CAP. 
TYPE  2  HAS  I  PIPE  CONNECTION 
TYPE  3  HAS  2  PIPE  CONNECTION 


H  r>4  x  k4"x2'll!£' 


■3U6.0 


3 


WELD  PLUGS  ON  PIPE  ENDS 


DETAIL 


DETAIL  2 


*  GRATE  AND  REINF.  STEEL 

24" 

30" 

36" 

TYPE  1 

50  L8S. 

TYPE  2 

85  LBS. 

95  LBS. 

105  LBS. 

TYPE  3 

85  LBS. 

*95  LBS. 

105  LBS. 

GRATE 

165  LBS. 

185  LBS 

210  LBS. 

*CL."DD"C0NC.  OR  EQUAL 

TYPE 

24" 

30" 

36" 

1 

.5  CU.YDS 

2 

.9  CU.YDS. 

1  1  CU.  YDS. 

1  3  CU.  YDS. 

3 

.9  CU.YDS. 

1.0  CU.  YDS. 

I.I  CU.  YDS. 

NOTES!  ALL  EXPOSED  METAL  PARTS  TO  BE  PAINTED  WITH  ONE 

COAT  OF  RED  LEAD  AND  TWO  COATS  OF  ALUMINUM  PAINT. 

UNIT  PRICE  BID  FOR  MEDIAN  INLET  COVER  SHALL  INCLUDE 
PAYMENT  FOR  THE  CONCRETE,  REINFORCING  STEEL  .GRATE , 
AND  ADDITIONAL  EXCAVATION,  COMPLETE  IN  PLACE. 


*  QUANTITIES  ARE  FOR  ESTIMATING  PURPOSES  ONLY  TYPE  3  WILL  BE  A  SPECIAL  CASE 
TO  BE  FIGURED  FOR  THE  PARTICULAR  INSTALLATION. 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  77 


DWG.  NO. 
55 


MEDIAN  INLET  COVER 


APPROVED: H  J.  AIJDEBSON-WRECTCR  OF  HIGHWAYS 


ADMINISTRATOR- ENGINEERING  DIVISION 


r 


( 


c 


onnn 


DETAIL 
CATCH  BASIN  COVER 


tat 


23  Vz 


37  !/?' 


To"  00 


DETAIL 
CASTING 


CATCH  BASIN  COVER 


*4  AT  l'-S"CTRS.^^^  ; 

#4  HOOPS  AT  I'-O"  CTRS 
LAP  Z'-O" 


DETAIL 
MANHOLE  COVER 


D  I 
'ODOI 
'□□□□( 


D  , 

i  □  □  D  " 
□  Q  □  D  N 


fan  aaaw  an  ano) 

QDODDIJDDDDD 
\DDDDnQ]DDODD| 

■  □  d □  □  4)  □  □  oar/ 

,□□□□(*!□□□□/ 
.QDOUDDD5 

;  a  m  d  1 
MANHOLE  COVER 


"4  AT  1-0  CTRS 
EACH  WAY 


-FACE  OF  CONCRETE 
*6  BAR  3" 


P 


/ 

-J 

to 

— T— 

12" 

DETAIL  OF  STEP 


COMBINATION  MANHOLE  AND 


CATCH  BASIN 


SEC.  X-X 


WALLS  OF  MANHOLE  OR  CATCHBASIN  MAY  BE  EITHER  CONCRETE  OR  CEMENT  BLOCKS. 

THE  DETAILS  SHOWN  HERE  ARE  TO  SERVE  AS  AN  EXAMPLE. 

DESIGNERS  WILL  DESIGN  TO  SPECIFIC  CONDITIONS. 

USE  LOCAL  STANDARDS  WHERE  AVAILABLE. 

ALL  CONCRETE  TO  BE  CLASS  "DD"  OR  EQUAL. 

THE  COVER  AND  RING  SHALL  BE  TOOLED  TO  A  MACHINE  FIT. 

THIS  STRUCTURE  IS  INTENDED  TO  BE  CAST  IN  PLACE. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  77 


DWG.  NO. 
56 


COMBINATION  MANHOLE 
AND  CATCH  BASIN 


aFpW 

BY. 


DIRECTOR  OF  HIGHWAYS 


A  DMINISTRA  TOR  -  ENGINEERING  PI  VISION 


c 


c 


ANY  OTHER  TYPE  OF  MANHOLE  REQUIRED  WILL  BEu 
DESIGNED  AND  DESIGNATED  AS  "SPECIAL  MANHOLE ! 


STANDARD  RING 
AND  COVER  * 


PRECAST  REINFORCED 
CONCRETE  TRANSITION 
46"  TO  24" 


*  MINIMUM  WEIGHT  FOR  RING  AND  COVER  IS  400  LBS. 
RING  AND  COVER  SHALL  BE  TOOLED  TO  A  MACHINE  FIT. 


UPPER  PART  TO  BE  SPECIAL  SECTION  TO  REDUCE 
DIAMETER  FROM  48"  TO  24". 

BOTTOM  OF  LOWER  SECTION  TO  BE  CUT  SQUARE  TO  FIT 
BASE.  GROUT  JOINT  BETWEEN  BASE  AND  WALL.  A  GROUT 
CONSISTING  OF  ONE  PART  PORTLAND  CEMENT  AND  TWO 
PARTS  APPROVED  SAND  MAY  BE  USED;  AN  APPROVED  PRE- 
MIXED  GROUT,  AVAILABLE  COMMERCIALLY,  MAY  BE  USED. 

ALL  MANHOLE  CONSTRUCTION,  EXCEPTING  RING,  COVER, 
AND  BASE,  SHALL  CONFORM  TO  A.S.T.M  C  478.  THIS  PRO- 
VIDES THAT  REINFORCEMENT  MAY  BE  MADE  OF  (I)  COLD 
DRAWN  STEEL  WIRE- A.S.T.M  A  82,  (2)  STEEL  WIRE  FABRIC' 
A.S.T.M.  A  185, OR  (3)  STEFI   'JARS-AS.T.M  Alb. 
THE  CONSTRUCTION  AN?  REINFORCEMENT  OF  THE  BASE 
FOR  EACH  TYPE  SH*.LL  BE  COMPATIBLE  WITH  THE  CON- 
DITIONS AND  THE  WEIGHT  OF  THE  SUPERSTRUCTURE. 
A.S.T.M.  C  478  PROVIDES  FOR  4000  PSI  CONCRETE.  THE 
MIX  CALLS  FOR  6  SACKS  OF  CEMENT  /  CU.  YD. 
REINFORCEMENT  SHOWN  IS  ILLUSTRATIVE  ONLY.  SEE 
A.S.T.M.  C478. 

THE  ECCENTRIC  CONE  PRECAST  TOP  WILL  BE  PERMITTED 
WHEN  ITS  USE  WILL  BE  AS  GOOD  OR  BETTER  THAN  THE 
ONES  SHOWN,  OR  IF  IT  IS  MORE  ADAPTABLE  TO  EXISTING 
CONDITIONS. 


ELEVATION 


TYPE  I  MANHOLE 


COVER  DIAMETER 


ADJUSTING  RING 


SPECIAL  REDUCER 
CONCRETE  Pir~ 
48"  TO  2 


STANDARD  RING* 
AND  GRATE 


STANDARD  RING 
AND  GRATE 


AS  REQUIRED 


f 
it 


MANHOLE  WILL  BE  FURN- 
ISHED WITH  STEPS  WHEN- 
EVER THE  DEPTH  IS  MORE 
THAN  4  FEET.  SEE  TYPE  I 
FOR  STANDARD. 


CONCRcTE  BASE  TO 


3E  POURED  IN  THE  FIELD 

TYPE  3  MANHOLE 


MIN.6 


TYPE  2  MANHOLE 


TYPE  3  M.H.COVER 

PIPE 
DIA 

COVER 
01 A 

CLASS'DD' 
C0NC.CUYD3 

T 

K 

48" 

58" 

6" 

5' 

54" 

65" 

«" 

60" 

72" 

8 

-£ 

66" 

79" 

8" 

7" 

72" 

86" 

8" 

8" 

BOTTOM  8ARS-*4  AT  6"CENTERS 

TOP  BARS-3  AT  6" CENTERS -(FOR  54"  a  LARGER  ONLY) 


TYPE  3  MANHOLE  COVER 


REVISED 

12/  1  /72 

EFFECTIVE 

3/1/72 

1/1/73 

STANDARD  DRAWING 


REFERENCE .' 
STANDARD  SPEC. 
SECTION  77 


DWG.  NO. 
57 


PRECAST  CONCRETE  MANHOLE 


AP/W(M£b! H.j.  ANb&tS&tL-DlREdTdfi  df  H.6HWAYS 

BY^LgA.  -A  /..:  .  

 ADMINISTRATOR -ENGINEERING  DIVISION 


I 


LAYDOWN  CURB       CURB n     GUTTER - 


-LAYDOWN  CURB 


EXPANSION  JOINTS 


4"  SIDEWALK 


zzz 


6"  SIDEWALK 


V2  EXPANSION 
JOINTS 


'VR-v        SLOPE  '/4"PER  FT  TOWARD  <L  OF  ROADWAY  i 


VARIABLE  WIDTH 


SECTION  OF 


SIDEWALK 


SEE  STANDARD  SPECIFICATIONS  FOR  SIDEWALKS 

PREFORMED  EXPANSION  JOINT  FILLER  ,  STANDARD 
SPEC.  M-150, SHALL  BE  INSTALLED  AT  ALL  EXPANSION 
JOINTS,  FOR  THE  FULL  THICKNESS  OF  THE  SIDE- 
WALK AND  WILL  USUALLY  BE  USED  AT  ALL  JOINTS 
BETWEEN  NEW  CONCRETE  SIDEWALK  AND  STRUCTURES 
IN  PLACE.  PREFORMED  EXPANSION  JOINT  FILLER 
SHALL  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER 
SQUARE  YARD  FOR  CONCRETE  SIDEWALK. 

ALL  JOINTS  SHALL  BE  STRAIGHT  AND  PERPENDICU- 
LAR TO  THE  CENTERLINE  AND  THE  SURFACE  OF  THE 
SIDEWALK.     ALL  JOINTS,  WHERE  PRACTICABLE, 
SHALL  ALIGN  WITH  LIKE  JOINTS  IN  ADJOINING 


'/^"EXPANSION 
JOINTS 


WORK,     JOINTS  SHALL  BE  USED  TO  OUTLINE 
ALL  PANELS  IN  THE  SIDEWALK,  WHICH  SHALL 
BE,  SO  FAR  AS  POSSIBLE,  SQUARE.  THE 
LENGTHS  OF  THE  PANELS  SHALL  BE  DETER- 
MINED BY  THE  WIDTH  OF  THE  SIDEWALK. 

CONTRACTION  JOINTS  SHALL  BE  NOT  MORE 
THAN  1/8  INCH  WIDE  AND  NOT  LESS  THAN 
1  INCH  IN  DEPTH  AND  MAY  BE  CUT  BY  A 
GROOVE  FORMING  TOOL. 

EXPANSION  JOINTS  AT  THE  NEAREST  MULTI- 
PLE OF  THE  CONTRACTION  JOINT  INTERVAL 
BUT  NOT  TO  EXCEED  60  FEET. 


REVISED 

EFFECTIVE 

3/M7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  76 


DWG.  NO. 
65 


CONCRETE  SIDEWALK 

)  OF  HIGHWAYS 


ADMINISTRATOR-ENGINEERING  DIVISION 


< 


( 


( 


CONCRETE  CURBS 


LAYBACK  CURS  FOR  ENTRANCED 
APPROACH 

CROWN  OF  PAVE 


1/2"  X  18"  SMOOTH  STEEL  DOWELS 
WITH  EXPANSION  TUBES  OF  APPROVED 
DESIGN  TO  BE  INCLUDED  IN  UNIT  PRICE 
BID  PER  LINEAR  FT.  OF  NEW  CUR®. 
THE  FACE  OF  TME  CURB.WHERE 
CONTACTED  BY  PAVING, SHALL  BE  THOR- 
OUGHLY COVERED  WITH  ACCEPTABLE 
BITUMINOUS  MATERIAL. 


CURB 

*  0.031  C.Y.  CONC.  PER  1.0' 


DEEP  JOINT  PLACED  AT  10' 
MAXIMUM  INTERVALS.  GROOVE 
SHALL  BE  CONTINUOUS  ON  THE 
TOP  EXPOSED  SURFACE  FOR  THE 
WIDTH  OF  CURB  AND  GUTTER. 


6"  OR  OTHERWISE 
AS  REQUIRED. 


CURB  8  GUTTER 
*  0.048  C.Y.  CONC.  PER  1.0' 
FOR  6°  GUTTER 


P-  WHEN  PAINTED  CURB  IS  REQUIRED,  THIS  IS 
THE  AREA  TO  BE  COVERED.  PAINTING 
INCLUDED  IN  COST  OF  CURB. 


JOINTS : 

(A)  WHEN  DEFINITELY  TIED  TO  PAVEMENT  SLAB. 
SEPARATE  CURB  OR  INTEGRAL  CURB  AND  CUTTER  SHALL  HAVE  THE 
EXPANSION  JOINT  OF  THE  PAVEMENT  SLAB  EXTENDED  THROUGH  AND 
SHALL  BE  COMPLETELY  FILLED  WITH  A  MIMIMUM  OF  Jj"  WIDTH  OF 
PREFORMED  EXPANSION  JOINT  FILLER  WITH  DOWEL  BARS  FITTED 
WITH  EXPANSION  TUBES  AT  EACH  JOINT. 

(B)  WHEN  NOT  DEFINITELY  TIED  TO  PAVEMENT  SLAB. 
SEPARATE  CURB  OR  INTEGRAL  CURB  AND  GUTTER  SHALL  HAVE 
THROUGH  JOINTS  AT  PREDETERMINED  INTERVALS  FILLED  WITH  A 
MINIMUM  OF  V  WIDTH  OF  PREFORMED  EXPANSION  JOINT  FILLER 
AND  WITH  DOWEL  BARS  FITTED  WITH  EXPANSION  TUBES.  SUCH 
JOINT  INTERVALS  SHALL  BE  DETERMINED  BY  PRORATING  THE 
DISTANCE  BETWEEN  CURB  RETURNS  WITH  SUCH  INTERVALS  TO  BE 
NOT  LESS  THAN  30  FEET  NOR  GREATER  THAN  50  FEET.  DOWEL 
BARS  WITH  EXPANSION  TUBES  AND  A  MINIMUM  OF  V  WIDTH  OF 
PREFORMED  EXPANSION  JOINT  FILLER  SHALL  BE  PLACED  AT  THE 
TERMINI  OF  ALL  CURB  RETURNS  EXCEPT  THAT  ONLY •  DOWEL  EXPAN- 
SION TUBES  SHALL  BE  PLACED  IN  THE  END  OF  THE  CURB  RETURN 
WHEN  THE  CURB  RETURN  IS  NOT  ABUTTING  OLD  CURB. 


(C)     A  MINIMUM  V'  WIDTH  OF  PREFORMED  EXPANSION 
JOINT  FILLER  SHALL  BE  PLACED  BETWEEN  THE  CURB  OR  GUTTER 
AND  ANY  CONCRETE  PAVEMENT  SLAB. 


(D)  A  MINIMUM  V  WIDTH  OF  PREFORMED  EXPANSION 
JOINT  FILLER  SHALL  BE  PLACED  BETWEEN  THE  CURB  AND  SIDE- 
WALK OR  ANY  SOLID  STRUCTURE. 

(E)  PREFORMED  EXPANSION  JOINT  FILLER  SHALL  COMPLY 
WITH  THE  REQUIREMENTS  OF  STANDARD  SPEC.  M-150. 

RADII: 

MINIMUM  CURB  RETURN  RADII  -  10' 
15'  RADII  DESIRABLE  FOR  STREETS 

CONCRETE : 

UNLESS  OTHERWISE  SPECIFIED ,  CONCRETE  CURBS  AND 
CONCRETE  INTEGRAL  CURB  AND  GUTTER  SHALL  BE  CONSTRUCTED 
OF  AIR-ENTRAINED  CLASS  "DD"  CONCRETE  OR  EQUAL . 


BITUMINOUS  CURBS 


AS  SPECIFIED 


TACK  COAT' 


THE  CONTRACTOR  MAY  USE  EITHER 
THE  6"  OR  THE  8"  CURB. 

CURB  SECTION 
*  I  CU.  FT.  OF  MATERIAL  WILL  MAKE  ABOUT 
5  LINEAR  FT.  OF  CURB. 


J 

ER 

ERIAL 
5PECI! 

\ 


FILLER 
MATERIAL 
AS  SPECIFIED 


MEDIAN  CURB 


ALL  MATERIALS  AND  CONSTRUCTION  TO  CONFORM  TO 
STANDARD  SPECIFICATIONS  FOR  BITUMINOUS  CURB. 

*  QUANTITIES  FOR  ESTIMATING  PURPOSES  ONLY. 


TACK  COAT-''    '  PAVEMENT 

MEDIAN  CURB  SECTION 
*l  CU.  FT.  OF  MATERIAL  WILL  MAKE 
ABOUT  3.5  LINEAR  FT.  OF  CURB. 


STANDARD 

DRAWING 

REFERENCE  .' 

DWG.  NO. 

STANDARD  SPEC. 

66 

SECTION  75 

REVISED 

EFFECTIVE 

3/1/72 

STANDARD  CURBS 


VFHI6HWAYS 


A  DUINISTRA  TOR  -  ENGINEERING  DIVISION 


( 


c 


PRECAST- PRESTRESSED  CONCRETE  CURB   (TYPE  "a") 


PEINPOPCE  W/TH  -4  -fa"?  PC  & 

CUT  '/a "SACK  PPOM PACE AT  ENDS. 
JACH'/NG  LOAD  «  S.  I  TONS  BACH. 


NOTES:-  CUP3S  to  be  1 
cast  /n/nypptbd  posz-t/on.  top 
class  "d>d  "concpete  oh  equal,  course  xj. 

TYPE  w2T  CEMENT  TO  SB 

u^bd  t~hpoughout: 
patch  hole  w/th  epoxy glue 
tpetol  //o.  tssp  /v7/xed  with 
poup  volumes  clean  shapp 

SAND. 

ALL  EXPOSED  EDGES  SMALL  S£ 
POUNDED  fif" PAD/ US. 
CONCPETE  ~  -4000  PS/ 
0p  TPAPSPEP. 


2"?  HOLE  SHALL  3£  tf POUTED  PLUSH 
TO  TOP  OP  CUPB. 


fx  2" KEY  AT  SO  TP1  £A/OS  OP  £ACH 
/WD /V /DUAL  SECT/ON  POP  DPAINAGE. 


QUANT/T/ES  (POP  BST/MAT/A/6 
PUPPOSES  ONLY) 
CONCRETE        =  O.O/f  CYPEP  J.O  ' 
PEINE.  ST££L  =  0.7  L8.  PEP  l.O' 


■3/4  "ft  X  24  "PL  AW  BAP/M/NIMUM  OP  TWO 
TO  B£  USED  POP  EACH  CUPS  SECTION. 
/V/AX/MU/vf  SPAC//V&  G.O') 


2-0  " 

G-O" 

z'-o" 

\ 

MAX/MUM  SPACING 
p-—'  PICK  UP  POINT  4  2"  #  HOLE  s- 

\        <4                                                  *  I 

/O  -  O  "MAXIMUM  LENGTH  ~  P'-O  "MINIMUM  LENOTP  r 

PLAN 

1  PAPS 

4'/2P/TCP  - LENGTH  VAlt/ES  f'-0"MAX/Nfl/M  r 

/FPAPS  A 

'W  2"s30" 

SPIRAL  CONTINUOUS.  S'-O'M/N/MUM 

&2"-J0" 

lK^\\\\vSK\\  WW  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \  \\\\Wv^^vwil 
ELEVATION  (Back  face) 

PRECAST  CONCRETE  CURB  (TYPE  A  -  Mat  in  place) 


PEINAOPCE  VV/rP  4  -4  LONG/TUD/NAL  SAPS 
AMD  WPAP  iV/TH  S-GAGP  WIP£  <S>  <'/k" 
Pi  TCP.  T/£  ff-GAGE  W/PE  TO  EYEPY 
PEINPOPC/NG  SAP  <S>  2'C£lVT£PS. 

/VOTES-  CUPSS  SPALL 

B£  PPECAST  A  M/N/MUM  OP 
4  '  LEHGTHS  AND  A  MAX/MUM 
OP  10  'LENGTHS. 

ALL  EXPOSED  EDGES 
SHALL  BE  ROUNDED  3/4  " 
PAP/US. 


TYPES  'W't°B" 
CONCRETE  SHALL  BE 
CLASS  "DD'OP  CONCPETE 
OP  EQUAL  STPENGTH. 


2  COPE  HOLE  SHALL  BE  GPOUTED 
PLUSH  TO  TOP  OP  CUPS'. 

f  *  2"  KEY  AT  SOTP  ENL7S  OP  EACH 
/NDIV/DUAL  SECT/ON  POP  DPA/NAGE. 

QUANT/  TIES  (POP  ESTIMATING 
PUPPOSES  ONL  Y) 
CONCPETE  =  0. 0/5  C.  Y,  PEP  /O 
PE/NP.  STEEL  -  £■  7  LBS.  PEP  J.  O ' 


f  wW£V  *  24" PLAIN  BAP.(M/N//v7UM  OP 
t     TWO  TO  S£  USED  POP  EACH  CUPB  SECT/ON 
U  N/AX/N/UM/  SPAC/NG  G.O' J 


PRECAST  CONCRETE  CURB  (TYPE  "B"-  Future  mat) 


PEINPOPCE  WITH  4  -  *4  LONGITUDINAL  BAPS 
AND  WPAP  WITH  S- GAGE  WIPE  <®  P/TCP. 
TIE  <9-GAGE  WIPE  TO  E/EPY  PE/NPOPC/NG  SAP 
@>  2'  CENTERS. 

NOTE 5  '■  CUPSS  SHALL  S£ 

PPECAST  A  MINIMUM  OP  -4' 
LENGTHS  AND  A  /V7AX/MU/W 
OP  /O  'LENGTHS. 


ALL  EXPOSED  EDGES 
SHALL  BE  POUNDED 
J/4"  PAD /US. 


SUPPACING  AS 
CALLE/7  POP  ON  ^ 
TYPICAL  SECTION.  ^ 


2  "COPE POLE  SHALL  EE  GPOUTED  PLUSH 
TO  TOP  OP  CUPB. 

l"x.2 "HE Y  AT  BOTH  ENDS  OP  EACH 
/ND/VIDUAL  SECT/ON  POP  DPA/NAGE. 

QUANTITIES  /POP  EST/MA T/lYG 
PUPPOSES  ONLY) 
CONCPETE  -  0.02J  C.  Y PEP  /.  O  ' 
PEINP.  STEEL  =  2.  7  LBS.  PEP  /.0  ' 


TOP  COUPSS 


'x  24' 'PZA//Y  BAP.  (MINIMUM  OP  TWO  TO  BE  USED 
POP  EACH  CUPS  SECT/ON'.  MAX/MUM  SPAC/NG  G.O') 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  75 


DWG.  NO. 
67 


PRECAST  CONCRETE  CURBS 


wsrmTS 


ADMINISTATOR  -  ENGINEERING  DIVISION 


( 


TYPE  I  BLOCK 


TYPE  I  REFLECTOR  BLOCK 


TYPE  H  BLOCK 


TYPE  H  REFLECTOR  BLOCK 


NOTES: 

Every  sixth  block  shall  be  a  reflector  block ,  Unless  otherwise  specified. 

Concrete  shall  be  Class  "DD"  or  concrete  of  equal  strength. 

Blocks  shall  be  set  with  approved  Portland  cement  grout  or  with  an 
approved  adhesive  agent. 


REVISED 


EFFECTIVE 


J///72 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC, 
SECTION  75 


DWG.  NO. 
68 


APPRO. 
BY. 


PRECAST  TRAFFIC  CURBS 

6FHIMWAY8 


ADMINISTRATOR -ENGINEERING  OMSK* 


r 


r 


( 


Noil  roil  to  post  with 

2  to  4  20d  galv  nails  - 


Brace  rail  to  be  notched  as 
shown  prior  to  treatment 

3D 


When  sqjare  posts  are 
used,  notching  is  not 
necessary 


point  of 
crossing   p^: 

Posts 
8'0"x  6 "round 
or  5'/2"sq  sown" 


SINGLE  PANEL 


For  pulling,  stretching,  changes  in  vertical 
alignment  or  panels  on  a  run  of  less 
than  330' 


Min  round  or 
'x4"std  sq 


Posts 
8*0"  x  6" round  or 
5  '/2"  sq  sown 

PANEL 


For  corners,  pulling  or  stretching,  ond  changes 
in  horizontal  alignment 


TYPE  "CW"-"STRAIGHT  RUN"  FENCE  WITH  WOOD  POSTS 


6" 
9" 
9" 
9" 
9" 
12" 


"M"  indicates  metal  post 
"W"  indicates  wood  post 
Braces,  corners,  deadman 
ond  other  features  same 
as  "CW"ond  "CM"  fence 


Barb 
wire 


Wire  stay  halfway  between 
posts 

44"on  "CB5" 
42" on "CB4" 


TYPE  "CB4"  8  "CB5"  WIRE  FENCE 


NOTES 

All  fence  wire  to  be  placed  on  pasture  side  of  post  except 
curves,  the  wire  shall  be  placed  on  the  outside  of  the  curve 
In  areas  subject  to  high  velocity  winds  and  moving  debris, 
wires  may  all  be  placed  on  windward  side  of  posts  Except 
on  curves 

All  concrete  shall  be  class  "F"  or  better 

Maximum  bow  in  wood  posts -- 2"m  7' 

Post  spacing  measured  generally  parallel  to  ground 

Line  post  shall  normally  be  spaced  I6'6"  apart  Also  l6'6" 

from  brace  or  ponel  posts 

24"  wire  stay  to  be  placed  halfway  between  posts,  excepting 
panels  on  "CM"  and  '  CW"  fence 

Fence  with  wooden  posts  to  hove  one  metal  post,  in  place 
of  a  wooden  line  post,  in  each  500'  run  for  lighting  protection 


Type  "CWn(wood)  panels  shall  be  used  on  all  type  "CM" 
(metal)  fence  instead  of  steel  panels  unless  otherwise  specified 
Steel  corner,  end,  gate  ond  pull  post  and  each  brace  shall 
be  set  in  concrete  as  shown 

"Terminal  Post"  shall  be  at  the  end  of  any  run  of  wire  or 
at  any  stretch  panel . 

A  deadmon  may  be  o  precast  concrete  block,  o  cast  in 
ploce  concrete  block,  o  rock  or  other  approved  object  — 
weighing  at  least  150  lbs --and  covered  at  least  2  feet 
Staple  the  bottom,  top,  center  ond  alternate  wires  of 
woven  wire  to  wood  line  posts 

Tie  the  bottom  ,  top ,  center  and  alternate  wires  of  woven 
wire  to  steel  line  posts. 

Staple  all  wires  of  woven  wire  to  wood  corner  posts  or 
post  used  to  tie- off  wire. 


FENCE   CONNECTION  TO  CATTLE  GUARD 


Fence  wire  shall  be  securely  fastened  to  the  wings 
ond  so  arronged  that  animals  cannot  pass 


^R/W  fence 


I'O"  R/W  line 


x  double  or 
corner  panels 
single  or  end  panel 
xwlng  fence  shall  be  securely 
fastened  to  pipe  by  V^'eye 
bolts  or  other  approved 
■  method 


PLAN  OF  FENCE 
(at  change  in  R/W  width) 


LAYOUT  OF  CROSS- FENCE  CONNECTION 


I"            ■  1  y 

*t  E  B  lanes 

•i 

i  ! 
— «  i 

i    f*    R/W  fenc» 

PLAN    OF  FENCE 
(local  road  under  interstate) 


woven  8  borbed 


FENCE  CONSTRUCTION  ON  SHARP  VERTICAL  CURVES 
To  avoid  trying  to  conform  woven  wire  to  uneven  terrain 


Enc  panel 


Double  ponel 


Double  panel 
(corner  less  than  14°) 


Double  end  panel 
(straight  run) 


Fence  type 

run  =  L 

panels 
required 

Woven 

3 3'  or  less 

none 

33'  -  330* 

single  or  end 

over  330' 
to 

max  660 

double 

Borbed 

66'  or  less 

none 

66'  -  660' 

single  or  end 

Over  660' 

to 

max  990 

double 

Single  panel 


Corner  Kgnei 


(for  angles  greater  than  141 


I 


( 


TWISTED  a  BARBED  SELVAGE 


PULL  POST  AND  CORNER  POST  <q 
BRACING  g 


•12    ROUND  SECTION 
lO'-O" 


12   ROUND  SECTION-- 
10'- 0" 


12  round  section- 
io'-o" 


IRONlSTRAP 


CHAIN  LINK  FENCE-  3', 4'  8  5' 


•  |"wiet  ROPE  TH.wiftLl 
SHACKLE  t-WD  TORNRUCKLl 

[2' APPRO*. 


i  COMC     FOOTIyiq  ' 


EYE.  ftOLX  tkTTA.CHME.HT 
TO  H  COLUMN  POST 


DETAIL  FOR,  FAVrEMIKlG 
CABLE  TO  g>ASE  OP  POST 


,-4  4  LOC*.  ^a--!-HE.R 

dO(?^&.^tuTA.L   TOP  (    S  '  ^. 

-th 5£?S SET"  \[fHhv(  |    g  |^| 


-       (KOPC  Li-ir^  r 


|*cte  50LT- 
I  WiRl  ROPt  TMIMSL" 


"ife)Pt  CLIPS 


-|  VJUT  ^  LOCK.  MtH 
LvO  Pull  POST 


ROPt  THlMBLt     Ropt  tLlPi 


DETAIL  OF  TOP  CABLE.  ATTACHMENT 
FOR  END  PULL  POST 


DETAIL  OF  TOP  CABLE 
ATTACHMENT  FOR  END  POST 


CABLE  ATTACHMENT  DETAILS 

FOR  USE  WITH  3',  4'  8  5'  FENCE 


A  SINGLE  PANEL  SHALL  BE  PLACED  AT  EVERY  END  OF 
CHAIN  LINK  FENCE.  SEE   SPECIFICATIONS  FOR  MATERIALS. 


SEE  STANDARD  SPECIFICATIONS  FOR  FURTHER  RE- 
QUIREMENTS. 

GATES  ARE  INCLUDED  ON  THIS  STANDARD  FOR  USE  IN 
SPECIAL  CASES  ONLY.     THEY  SHALL ' NOT  BE  INSTALLED 
AT  ANY  LOCATION  UNLESS  SPECIFIED  BY  THE  ENGINEER. 

LINE  POSTS  ON  3  FOOT  AND  U  FOOT  FENCE,  OTHER 
THAN  THE  TWO  POSTS  ADJACENT  TO  PULL  POSTS,  NEED 
NOT  BE  SET  IN  CONCRETE  BUT  MAY  BE  DRIVEN  OR  DRILLED 
INTO  SOLID  EARTH. 

PULL  POST  BRACING  ON  6  FOOT  FENCE  SHALL  BE  SAME 
AS  CORNER  BRACING  SHOWN  IN  DETAIL  UPPER  LEFT. 

ALL  CONCRETE  IS  CLASS  "F"  OR  BETTER. 

THE  ESSENTIAL  FEATURES  SHOWN  HEREON  ARE  APPLICABLE 
TO  ALUMINUM  ALLOY  FENCE.     ALUMINUM  ALLOY  FENCE  WILL 
NOT  USE  CABLE  AT  TOP  BUT  WILL  REQUIRE  TOP  RAIL  FOR 
ALL-  HEIGHTS. 

DOUBLE  PANELS  SHALL  BE  INSTALLED  NO  MORE  THAN  300 
FEET  APART  ON  TANGENT  AND  USED  FOR  PULLING.  SUCH 
PANELS  SHALL  BE  PLACED  AT  EACH  END  OF  EACH  CURVE 
SHARPER  THAN  5°  AND  BE  APPROXIMATELY  EVENLY  SPACED 
BETWEEN,  ABOUT  20°  OF  CENTRAL  ANGLE  (10°  DEFLECTION) 
APART,  BUT  NOT  MORE  THAN  250  FEET  APART  ON  ANY 
CURVE.     SEE  SPECIFICATIONS  FOR  MATERIALS. 


HEIGHT 
OF  FABRIC 

WIRE  FABRIC 
ABOVE  GROUND 

DEPTH  OF 
CONCRETE 

POST  IN 
CONC.(MIN.) 

6' 

l"-2" 

36" 

32" 

5' 

l"-2" 

36" 

32" 

4' 

I"- 2" 

30" 

26" 

3' 

l"-2" 

30" 

26" 

REVISED 
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3///7Z 

STANDARD  DRAWING 


REFERENCE! 
STANDARD  SPEC. 
SECTION  80 


DWG.  NO. 
76 


CHAIN  LINK  FENCE 

Bm&mZTORlSF  HIGHWAYS 


ADMINISTRATOR-ENGINEERING  DIVISION 


WOVEN  WIRE 


I 

ro 
+f 

1 

"o 

1 

To 

TYPE  l-WOOD  POSTS 


TYPE  2-  METAL  POSTS 


WOVEN  WIRE  MEDIAN  BARRIER  FENCE 


CHAIN  LINK  MEDIAN  BARRIER  FENCE 


WOVEN  WIRE 
BRACE  WIRE 


PART 

PART 


WOOD  POSTS  -  PART 


METAL  POSTS - 
DEADMAN  --■ 


(B) 
(D) 
(I) 


PART  (H) 
PART  (K) 


ARTICLE  M-210.02 
ARTICLE  M-210.02 
ARTICLE  M-210.02 
ARTICLE  M-210.02 
ARTICLE  M-210.02 


CONCRETE  MATERIALS  TO  CONFORM  TO  STD.  SPEC. 
CONSTRUCTION  IN  ACCORDANCE  WITH  STD.  SPEC. 


WHEN  CHAIN  LINK  MEDIAN  BARRIER  FENCE  IS  SPECIFIED: 

REFER  TO  STANDARD  SPECIFICATIONS , FOR 

MATERIALS  AND  CONSTRUCTION 

CHAIN  LINK  FABRIC  TO  BE  GALVANIZED  STEEL 

TOP  RAIL  OR  CABLE  SHALL  NOT  BE  USED. 

TOP  AND  BOTTOM  OF  WIRE  MESH  SHALL  BE  KNUCKLED  SELVAGE. 


METAL  POST  SPACING  SAME  AS  WOOD. 
SET  END  POST  IN  CONCRETE 

METAL  LINE  POSTS  TO  HAVE  STANDARD  ANCHOR  PLATE 
END  POSTS  TO  BE  ANGLE  STEEL  ■  2 V'x2V'xV 


GENERAL  NOTES 

MAXIMUM  SPACING  BETWEEN  PANELS  AND /OR  PULL  POSTS 
SHALL  BE  APPROXIMATELY  400  FEET  ON  TYPES  1,  2 
AND  3  MEDIAN  BARRIER  FENCE  (LESS  IF  DIRECTED  BY 
ENGINEER  OR  SO  SPECIFIED) . 


STANDARD 

DRAWING 

reference: 

DWG.  NO. 

STANDARD  SPEC. 

77 

SECTION  80 

 *. 

REVISED 
EFFECTIVE 


J///72 


MEDIAN  BARRIER  FENCE 


uvisstL 


( 


3  WIRE  FENCE  (TYPE  F-3) 


DIR.  OF  PULL 


METAL  FENCE  STAYS  TO  BE  USED 
f  ONLY  WHEN  SPECIFIED. 


ALL  WIRE 
SPACING  SHOWN 
IS  APPROXIMATE 


BARB  WIRE  a  WOVEN  WIRE  FENCE  (TYPE  F-2) 


NUMBER  OF  BARBED 
WIRE  AS  SPECIFIED. 


l!|  NOTES  8  ALL  OTHER 
'    DIMENSIONS  SAME  AS 
TOP  DETAIL. 


—j-  HEIGHT  AS 
If  SPECIFIED 


*"«10"  BOLT  HOOKS ■ 


FARM  ENTRANCE  GATE (TYPE  Q-lj 


6" HOOKS  WITH  STAPLES 


1 1|  NOTES  8  ALL  l| 
ill  OTHER  DIMENSIONS  III 
T  SAME  AS  TOP  UJ- 
DETAIL. 


f 


C|  l/2"x  16  WROUGHT  STEEL  STRAP  HINGES 
BOLTED  TO  GATE  WITH  3- 3/8"x  3  '/g" 
GALVANIZED  CARRIAGE  BOLTS.  L|J_ 
NAILS  IO<J  a  CLINCHED  FOR  GATE  CONSTRUCTION. 


if 


46"N0.2  ELECTRICALLY  WELDED  TWIST 
LINK  CHAIN  SECURELY  STAPLED  TO  POST 
a  Z"0  X  42"  LEVER.  14"-  II  GA.  WIRE  LEVER 


FARM  ENTRANCE  GATE (TYPE  G-2! 


2  l/2"S'><42"STAY  TIED  TO  MAIN  FENCE  BY 

3  WIRE  LOOPS 


STEEL  POSTS  S  BRACES  IN  CONCRETE 


4L- 

METAL  POST 
CONCRETE  FOOTING 

«'-6"METAL 
LINE  POST. 


I  NOTES  8  ALL  OTHER 
!;l  DIMENSIONS  SAME  AS 
TOP  DETAIL. 


DOUBLE  PANEL 


METAL  LINE  POSTS 

G-  6"  LONG  ,  1.3  3  LBS.  PER  FT, 
NOMINAL  FACTORY  PAINTED  OR 
GALVANIZED. 

CORNER, GATE  &  END  POSTS 

S'-O"  LONO  (.NOMINAL  ) 

TERMINAL  POST 

SHALL  BE  AT  THE   END  OF  ANV  RUN  OF 
WIRE  OR  AT  ANV  STRETCH  PANEL. 


CONCRETE  FOOTING 
CLASS "F" OR 
BETTER  CONCRETE 


TYPE  6-3  GATE 
IS  METAL. 

A  GOOD  SUBSTANTIAL 
GATE, COMMERCIALLY 
AVAILABLE  AND  IN 
GENERAL  USE. 


MIN.  12  SQUARE 
OR  ROUND. 


note: 


WING      FENCE  DETAIL 


DOUBLE  OR 
CORNER  PANELS 


SINGLE   OR  END  PANEL 


A  DEAD  MAN  MAY  BE  A  CONCRETE  BLOCK, A 
CAST- IN- PLACE  CONCRETE  BLOCK, A  ROCK 
OR  OTHER  APPROVED  OBJECT.  WEIGHING  AT 
LEAST   150  LBS, AND  COVERED  AT  LEAST  2  FEET 

NOTE :   (STEEL  POSTS) 

EACH  CORNER,  END  GATE ,  OR  PULL  POST 

AND  EACH  BRACE  SHALL  BE  SET  IN  CONCRETE 

AND  BRACED  AS  INDICATED. 

USE  A  16'  GATE  UNLESS  R/W  AGREEMENT  STATES 
OTHERWISE  . 

ON  TYPE  G-2  FARM  GATE  ,  MATERIAL  SHALL  BE 
THE  SAME  AS  NEW  FENCE. 


PANELS  TO  BE  SO 
LOCATED  THAT  ANIMALS 
CANNOT  PASS 


WING  FENCE  SHALL  BE  .SECURELY 
FASTENED  TO  PIPE  BY  Ia"eYE  BOLTS 
OR  OTHER  APPROVED  METHOD. 


REVISED 


EFFECTIVE 


3/1/72 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  81 


DWG.  NO. 
78 


FARM  FENCE 


approved: H.J.  AyvjRspq- director  of  WSHWX75 


AD^MNI^TR^ATVR  -ENGINEERING 


1 


STATE 

PROJECT  NO. 

SHEET  NO. 

M ONTANA 

LIVE    LOADING!    STANDARD    (H20)  LOADING 


l-l/2"<(>  X  6   LAG  SCREW- 
1/4"  CONNECTION  PLATE  WELD  TO 
2X1  1/2  ANGLES  WITH  3/16  FILLET" 
WELD  ALL  AROUND. 


SEE  CONC.  FINISH 
NOTE  FOR  CONC. 
SURFACES  UNDE7 
STRINGERS  \ 


3  -  10-0 
2-  10-0 
2  -  12-0 


SECTIONS  ^30-2 
SECTIONS  =  20-2 
SECTIONS  =  24-2 


3  - 
12-0 


12-0  SECTIONS; 
SECTION 


36-2 


SEE  SUMMARY  SHEET  FOR  NUMBER  REQUIRED 


7  SPA.  AT  ABOUT  1-7%  =  11  -6%  2% 


+ 


lO-Oi  SECTION 


6  SPA.  AT  l-7'/e=9-63/4 


6       2-BI-#4  BARS  AT  l-OCTRS 

NOTE- FOR  36-0  RDWY.  LAP  B  I  BARS 


1/2  0  J- 
BOLT\AT 
EACH  CONN. 


1-3  AT  CTR. 


-B2- 


3CL 

B4  -"4  STIR. 
*  4  HOOPS  AT  1-6  CTRS. 


6" SQUARE  HOLE  THROUGH  / 
ALL  INTERMEDIATE  BEARING 
WALLS  LOCATEO  AS  DIRECTED 
BY  THE  ENGINEER 


SECTION   A- A 


(FOR  7GA.,"T"=.I793") 


(  TYP 


3/4 'lj 


CROSSBAR 
"note: 

SEE  APPROVED 
SHOP  DWGS. 
FOR  ACTUAL 
LOCATION  OF 
ANCHOR  BOLTS. 


7ga.c0ld  formed 
high  strength 
steel.  (see  notes 

note:  extend  end  cross 
bar  plate  to- 
bottom  of  6  '  w=" 
stringer  with 
1-4  of  1/8" fillet 

1        welo  symmet- 
rically distrib- 
uted to  flang 
and  web  of 
stringer 


3/4"  (J)  ANCHOR  BOLTS 
EMBEDDED  9"  IN  CONC 
FOUR  BOLTS  REQ  D  2I/2CL 
EACH   END  OF 
EACH   SECTION  SPACED 
AT  EQUAL  INTERVALS 

MAX.  FOOTING  PRESS.= 
I.I  TONS/  SQ.FT. 


5/8"  <t>  GALV.  MACH 
NOTE  :  BOLT 
THIS  DIMENSION  WILL  VARY. 
SEE  APPROVED  DWG.  FOR 
PROJECT  BEFORE  SETTING 
ANY  FOOTING  GRADES. 


2  WINGS 
REQ.  FOR  EACH 
CATTLE  GUARD 
INSTALLATION. 

<3/l6  TYP. 


STEEL  WINGS 


SEE  ROAD  PLANS  FOR  FINISHED  GRADE 
ft  CROWN  OF  ADJ.  ROAD  SECTIONS. 

—'varies 


4  DIAM  GALV. 
METAL  PIPE  12' 
LONG  TO  BE 
PLACED  AS 
DIRECTED  BY 
THE  ENGINEER 


5/8  BOLT 
[WITH  CUT 
WASHERS 
AT  1-6  OX. 


EST.  CLASS  "A  CONC.  QUANTITIES 
24-0  RDWY.=  7  CU.YDS. 
36-ORDWY.=  ll  CU.YDS. 
20-0  RDWY.  =  6    CU.  YDS. 
30-0  RDWY  =  9    CU.  YDS. 

5/8"$  BOLT  WITH  CUT  WASHERS 
EACH  SIDE  OF  ANGLES.  WELD 
SHANK  TO  WASHER  ALL  AROUND 
FAR  SIDE 


2-B3-#4  BARS  AT  1-0  CTRS.- 

SECTION  B-B 


MULTIPLE 
INSTALLATION  JOINT 


3D(*2  T0#7)=INSIDE 
4D(#8  TO#l  DRADIUSl 

4D  OR  2  1/2  MIN.  / 


2X2X3/8X0-3"  L'S 
I75T 


WASHER  SPACER 


a"vf  /7#_ 


•I 1/2 


2I/2D=INSIDE  RADIUS 
(#2T0#9BARS) 


NOTE:  LOCK  DETAIL  SIMILAR  EXCEPT 
USE  5/8  J>  GALV.  MACH.  BOLT 
WITH  GALV.  CUT  WASHER  8  GALV. 
HEX. NUTS  INSTEAD  OF  WELDED 

sftrr/mT/'/ffrriJiK  STUD  BOLT 


"^^E      D=  DIA.OF  BAR 
K6D 


HINGE  DETAIL 


BILL 

OF     REINFORCING  STEEL 

1  5 

N 

Fl 

fl 

TYPE  1 

k  l-Ol/2 

TYPE 

2 

0-9 

TYPE  3^ 

—  7 

-7 

20' 

RDWY. 

30' 

RDWY. 

l-Ji 

SIZE 

fiSG 

TYPE 

LENGTH 

MK 

SIZE 

NO 

TYPE 

LENGTH 

MK. 

512E 

MO. 

TYPE 

LENGTH 

8  1 

4 

1  2 

STR. 

19-  10 

B  1 

4 

1  2 

STR 

29-  10 

.? 

4 

28 

1 

6  -  6 

82 

4 

<2 

1 

6-6 

B3 

4 

6 

STR 

7  -  7 

B'i 

4 

12 

STR. 

7  -  7 

I-!  4 

4 

4 

2 

5-11 

S-' 

4 

8 

t 

5-  M 

es 

4 

6 

J 

10-7 

E5 

4 

e 

3 

10-7 

EST.  WT.  a 

369  LOS. 

EST.  WT.  = 

556 

LBS  . 

24'  RDWY. 

36'  RDWY 

a  1 

4 

l  2 

STR. 

23-10 

Bl 

4 

24 

STR. 

18-  7 

BE: 

4 

S4 

1 

6-6 

Q2 

4 

50 

1 

6-6 

4 

'5 

STR. 

7-7 

S3 

4 

12 

STR. 

7-  7 

4 

4 

2 

5-11 

B4 

4 

8 

2 

5-11 

65 

4 

s 

3 

10-  7 

D! 

4 

6 

3 

10-7 

EST.  WT.  = 

427 

LBS  . 

EST.  WT 

650 

Las. 

REVISED 


EFFECTIVE  3///7Z 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  82 


DWG.  NO. 
79 


CATTLE  GUARD 


APPROVED  H. 


Di&ctgR  of  mmm 


ADMINISTRATOR-ENGINEERING  DIVISION 


( 


( 


METAL  GUARD  RAIL 


SQUARE  WOOD  POST 


CONCRETE  POST 


ROUND  WOOD  POST 


3 


b'xhWwOOO  BLOCK 
(FOR  SQUARE  POSTS) 


8 

3 

H 

; 

^6'kl4"w00D  BLOCK 
(FOR  ROUND  POSTS) 


DETAIL  OF  GUf-RD  RAIL  POSTS 


SUTTON  HEAD  80LT 
OH  EQUAL 

POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH 


Jfcg 


at 


o 


*>OST  BOLT  LENGTH 
GUARD  RAIL  -  l'6" 
MEDIAN  RAIL- 2' 2" 
SPLICE    BOLT  a  NUT 


<^8  GA  GALV  STEEL 
WASHER  TO  BE  PLACED  BETWEEN 
HL»C  f-su  i-i  -  -"  «.ST  90LT 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT   USE  REFLECTORS 


PLATE 
WASHER  DETAIL 


-WOOD  BLOCK 
-T.    POST  BOLT  HOLE 


NOTES 

RAIL    GALVANIZED  RAIL  SHALL  BE  GALVANIZED    IN    ACCORDANCE  WITH 
Xfffi  A  ILS   OR    ASTM    A   123     STEEL    RAIL  SHALL    CONFORM  TO  ASSHO 
M  IBO.  ALL  RAIL  PLATES  ARE  TO  BE  LAPPED  IN  DIRECTION  OF  TRAFFIC 
ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"0R 
HAN  10':  ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUNDITO  BE  USED 
ONE  PROJECT 

TERMINAL  SECTIONS  SEE  STANDARD  DRAWING  NO  89  FOR  APPROACH 
AND  DEPARTURE  TERMINAL  SECTIONS 

BRIDGE  APPROACH  SEE  STANDARD  DRAWING  NO  86  FOR  TREATMENT 
AT  BRIDGE  ENDS. 

REFLECTOR-  WASHER.  ALL  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE 
REFLECTOR  WASHERS  SPACED  EVERY  25  FT    REFLECTOR  WASHERS  TO 
BE  INCLUOEO  IN  THE  UNIT  PRICE  PER  LINEAR  FOOT  OF  GUARD  RAIL.  SEE 
DETAIL  THIS  SHEET 


CONCRETE  POSTS:  only  one  size  chamfer  can  be  used  in  a  single 

RUN  OF  RAIL. 


METAL  MEDIAN  RAIL 


SOUARF  WOOD  POST  CONCRETE   POST  ROUND  WOOD  POST   DETAIL 


REFLECTOR  -  WASHER 


\EFFECTIVE  |  3/l/7i\ 


STANDARD  ORAWING 


REFERENCE 
STANOARO  SPEC 
SECTION  90 


METAL  GUARD 
AND  MEDIAN  RAIL 


BRIDGE  APPROACH  SECTIONS 
WITH  WOOD  POSTS 


1  1  1  Ml  i  i 

si 

>! 

TARI  F  "A" 

2-  LANE 
TREATMENT 

TYPE- 1 

TYPE-2 

TYPE- 3 

CONTINUOUS 

CONTINUOUS 

CONTINUOUS 

STO  OWO. 

NO  89 
TERMINAL  A 

CONTINUOUS 

S  NO  89 

STO  DWS 
TERMINAL  1 

sto  owe 

NO  69 
TERMINAL  3 

4- LANE 
TREATMENT 

CONTINUOUS 
SHOULDER 

CONTINUOUS 
RAIL 

HATCH 
CONTINUOUS 

STD  owa 

TERMINAL  A 

NON- 
CONTINUOUS 
SH LOR  R*IL 

STO.  DWG. 

NO  89 
TERMINAL  9 

STD  OWO 
NO  89 
TERMINAL  9 

STD  OWO 
NO  89 
TERMINAL  3 

CONTINUOUS 
MEDIAN 

CONTINUOUS 

CONTINUOUS 

STO  OWO 

NO  69 

NON- 
CONTIGUOUS 

STO.  owa 

TERMINAL  9 

std  owa 

NO  69 
TERMINAL  9 

STO  OWO 
TERMINAL  S 

2"XI2"WOO0  POST 


I2"XI2"X)4"WOOO  BLOCK 


METAL  GUARD  RAIL- BRIDGE  APPROACH  SECTION 

MEASUREMENT!  ONE  INSTALLATION  COMPLETE  AS  OETA.LED  TO  6E 


NQTE  THIS  STO  OWO  IS  TO  B 
DEPARTURE  ENDS  FOR  TWO  * W 
FOR  ONE -WAT  TRAFFIC  NORM 
INS  CAN  BE  USED  FOR  ONE-* 


kINEO  IN  BIO  PROPOSAL 

>  FOR  BRIDGE  APPROACH  ANO/OR 
IFF  ic  AND  FOR  APPROACH  ENDS 
16*  POSTS  AND  «'-3*POST  SPAC- 
PARTURE  ENDS 


FOR  INSTALLATION  OF  BRIDGE  APPROACH  SECTIONS  TYPE-2  AND  TYPE-3 
SEE  ROAD  PLANS  FOR  DETAILS  ON  ANCHORAOE. 


BRIDGE  APPROACH  SECTIONS 
WITH  CONCRETE  POSTS 


[EFFECTIVE    \  J///U\ 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  90 


BRIDGE    END  TREATMENT 


'        ^OWWtfWTM-fJWWgft^  avian* 


see  std  dwg  no. 


MEDIAN   BRIDGE   PiER  TREATMENT 


*  This  dimension  may  be  greater  if  pier  footings    interfere    with  the  guardrail   post  or  if   continuous   rail   is  provided 
on   the  shoulder. 

♦  ♦When  pier  width  is  greater   than    3'0",  adjust  the   last  eight  post  offsets    of    the    75'   terminal  section 
to  fit   the  condition. 


25'0"  departure  and   i  6'3"j  6'3''i.     7S'Q"  gj 


(see  std.  dwg.  no.  89) 


see  std  dwg.no. 
89  for  end 
anchorage 

3 


OUTSIDE    SHLDR.  BRIDGE  PIER  TREATMENT 


OUTSIDE   SHOULDER  SLOPE 


NOTE:  Obstruction  less  than  30'  from  edge 
of  nearest  traffic   lane  require  guardrail 

NOTE:  When  guardrail  installations  are  more 
than  2  feet  from  the  edge  of  the  shoulder, 
the  fill  slope  shall  be  a  10  I  slope  beginning 
at  the  edge  of  finished  shoulder. 


(-edge  of 
J)fin  shldr 


,3'0' 


3'0". 


edge  of  3 
fin.  shldr.1--* 


MEDIAN  SLOPE 


REVISED 

EFFECTIVE 

3I//7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
87 


PIER  TREATMENT 


ADMINISTRATOR-ENGINEERING  DIVISION 


(I 


<L  TRACK  


TO  £. 


6'  MINIMUM 


R.R.  SIGNAL 


ROUNDED-END 

SECTION 


VARIES 


SLOPE  VARIES 


ELEVATION 

IN  EVERY  CASE  WHERE  THERE  IS  NO  BARRIER  TYPE  CURB, 
GUARDRAIL  SHALL  BE  INSTALLED  UNLESS  SUCH  INSTALLATION 
IS  FOUND  TO  BE  IMPRACTICAL. 


.2  MffiL 
4'DES^ 


1} 


,    TO  1 

VARIES 



» 

BARRIER  CURB' 


ELEVATION 


PLAN 


USE  SIMILAR 
DOWEL  ARRANGE- 
MENT AS  ON  STD. 
DWG  NO.  66 


SEE  BULLETIN  NO.  6,  "RECOMMENDED  PRACTICES  FOR 
RAILROAD-HIGHWAY  GRADE  CROSSING  PROTECTION','  ASSOCIATION 
OF  AMERICAN  RAILROADS,  FOR  ADDITIONAL  DETAILS  ft  SKEWED 
CROSSINGS. 

SEE  STD.  DWG.  NO.  89  FOR  TERMINAL  SECTION  DETAILS. 


TYPICAL  BARRIER  CURB 


REVISED 

EFFECTIVE 

3/J/7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
88 


GUARDRAIL  FOR  GRADE  CROSSING 
PROTECTION 


msnwm 


AF>PRdVJtb:H.J^Am 

ADMINISTRATOR -ENGINEERING  DIVISION 


TERMINAL  SECTION  3 


(This  Terminal  Section  to  be  used  for  out  slope  embedment) 


NOTE  ,  NO  MEASUREMENT  OR  PAYMENT  WILL 
BE  Uade  FOR  THE  END  ANCHORS. ROUNDED 
END  SECTIONS,  AND  BUFFER  END  SECTIONS, 
AS  THE  COST  THEREOF  SHALL  8E  ABSORBED 
IN  THE  UNIT  BID  PRICE  FOR  THE  RAIL. 

NOTE    CABLE    SHALL  BE  3/4*  t  CLASS  A  29,0 

ROPE-  aasho  y-30. 

NOTE    WHEN  DOUBLE  GUARDRAIL  ANCHOR  IS 
REQUIRED,  BOTH  iV4*  •  RODS  SHALL  BE  SECURED 
TO  THE  CONCRETE  ANCHOR  AS  SHOWN  ON  THE 
ABOVE  DETAIL  DRAWINGS 


END   ANCHORAGE  DETAILS 

(TO  BE  USED  ON  ALL  TERMINAL  SECTIONS) 


SEE  END  ANCHORAGE  DETAILS 


yvEDGE  Of  WIDENING 
vvtDGE  OF  PAVED  SMLOR 


EOGE  OF  WIDENING 
EDGE  OF  PAVED  SHLDR 


TERMINAL   SECTION  I 
(TO  BE  USED  ON  ALL  APPROACH  ENDS  AND  ON 
ALL  TWO  LANE, TWO  WAY  OEPAPTURE  ENDS. ) 

S  O'  TCPMINAL 


TERMINAL   SECTION  2 
ITO  BE  USED  ON  FOUR-L«NE  DIVIDED  OEP««TU«E  ENDS) 


|  EFFECTIVE  1 3/I/T2  I  I  /  1/73  | 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 

SECTION  90 


GUARDRAIL 
TERMINAL  SECTIONS 


1  4?-0' 

1 

,  *     *2'-0'       L  I  .      42'- O' 

 ^ 

a. 

H 

 f — - 

Ant/»r      Sec '.on 

Tnferme>a>oto  nVtxhor  5«A«rt 

1   1 

lf>twrrrie>diate  Anchor      Ser  t-nrg 

fl/eno'  75  beyona 
oreo  rey  yuordroi! 

\\                        1  fl   

^                                                  l/of-iobfe    —      area    j.  reeiwr-mg  guar-efr-a// 

e'er  less 

-^nr      .  ??c  ■  ■     ,  -  ■ 

^/p  <-?  to  ft  t  ft 
iro  ft  to  ?<sft 
75  ft  to  soft 
Less  ttton  SO  fit 

/a- 
/£• 

*■ 
3' 

/  'eguirea  ,et  f7ele 


/v?/- w/tf'if  *~*>*rs    See  Oeto/i 


/"tv  Alternate  Cone  ''teno- 
Stt.  $ttt  £>*y  *to  9f,  Oe  tm , 


See  ;  tn,3  3nef*t 

far  round  4/AtrneA;  Cone 
ftncnor,  St  «■  St <t  0*J  <M>  9t, 


30**0*  'orApproo 
■n-na/  Action*   


FHOMT 

SKETCH  NO.  4 
INTERMEDIATE  POST 


,1  on  \_7heemet 
(Sam  That*  'A  ' ) 


T^yvrnenf  i-as-  Ant-ntr  sect 
L     four  fWefs 


-CABLE     TENSION  - 


nflftfly  log  Cobli 


TYPICAL  APPROACH  8  TERMINAL  SECTIONS 


4^T*  *>  *  if* 


DETAIL  "A" 
STEEL  TURteUCKLE  CABLE  ENO  ASSEMBLY 


f,  7  •  Jbco/rem  of 

4SSHO  M  X) 

is  A  ftWO*^ 


TYPICAL  INTERMEDIATE  ANCHORAGE  SECTION 

r  - 
">]     I- J'  I  J,/l  J»"i 


*  GENERAL  Azores- 


DETAIL  "C" 
HOOK  BOLT 


OETAIL  B 
SPRING  CABLE  END  ASSEMBLY 
(COMPENSATING  DEVICE) 


-1!  _ 


_    •//nerettor  rt/urn  AWoej 
OCkZf,  O  O&O  "  *f?'cA 
fit*  ft  ***a-rr->r30  to  aeSiner 
■Art.cT** 


-  Conprt*3 fit*!  Sfr'fqtl 

DETAIL"B-2" 
(ALTERNATE) SPRING  CABLE  END  ASSEMBLY 
{COMPENSATING  DEVICE) 


SKETCH  NO  1 
CABLE  MOUNTS 
ON  ENO  POSTS 


hi 


s"  '  F«iNT 
DETAIL  "D" 
ENO  POST 


Anetior  Angle 
See  SAefKtt  Vo 

Astc/tor Aito/e 

'»  14'*  If  P/ofe 


.  a /tier no  to  f 9/>tT 
jncAar.  See  St4  O-vf  A/. 

o*t*-/~tc"  * 


'"t-fwne^ate      j  •«  v*)«       J 't  jf}' /  £eo*n\s  9  5  7$  freiy  t04e* 

pos'  f/tjS  /i  ftoYo/ie)  fe  "V  tape  ofpor?  stio/l be  reflex- 
*r,rea  /SeeSim-tcniie  e>    Of  not  reflextgr.re  oast*  -i  ttte  lyPfO-X 

aopqoach,  rewu.<*iAL  a**  iA/reewoiATe  A/venae  stcriotis 

for  jrrvngeine/tf      ■    V*      <-       '-"-^  '  -  '   ~'T-# .->>  ^ 

OeecCAl  ontt  ^arnbuchie  Catie  fr*f  As^em^irej ,  <*tte  AAnms a^r-te 
jna'tapp>y  : 

fq  $QQ'    -    oSe  Compensating  Oev  ce  an  one  erto'.antf  tle-n- 

of*  oitter  eoa  of  even  ,nd,¥.o\jol  caOie 
Over  50O 'to  iQQO     Use  Compensaf.ng  Oev.<e  <f  ttr/tfa-rttte  on 

evert  erv1  of  earn  no'.-oi^y/  cocle 
Q*er  ZOOO'  -     3tart  "em  jtrefen  &u  mtorfocng  at  fast 

paro/le'  post  I'Jee  'Sbelcn  <?f  '^ko/  layout  'otmmi 
Cable  3pl/ces  /  Ca&e  erne's  sno// t*e  poa <t,¥e  or*  of  any  Ajo*  en*" 
r*3  -neel^o  m-m  Me  appro**  of  nie  fifneer 

f,  i /ma <j    -  Ait  f-tf'nga  slig/l  oe  so  ,-—.,>  t         >-  ofju:f  section 
to  develop  tne  full  str^tg/n  of  a  Mfgfe  <  aOle  or  eaefe  eB34ek+4et\ 


4  srm  Oiitg**>/o*  a-  ft  > 

fi  -S3.  4*  At  el  t  *  Met, 

ifioll  ttuferm  te  St*  See, 
(ttete  3i0ii' 


Moo*  oolta.  ets  tnsAw/lee.  sne//  develop  ar>  u/fma/e  p<jll  open 
Zitrerxgtrr  of  fr<om  SOO  *  fa  /OOO*  applieet  /n  oefirvctnon 
normal  to  ff*e  Jostg-ittjd/rjo/  ox/S  Of  ff>e  post 
7    C*t>t*  ■  %'  e/mea  J  IS  OOO*  rape    -  ASSMO  ¥  JO 
3  At  all  locatttarte  eenere  fruer  eraMr  /S  cofrrtecttfef  to  a  caOA* 
sex-ret  iftn  a  iveoipe  type?  cannetct/on,  0**e  erire  of  trie 
tV'fe  rvpe  ^t*o//  bee  cr/n~rpe>cf  ofer  / 
tveafre  to  /*oJd>t  firmly  <rt  p/ot:e> 


•  ixaae'  of  rrter 


E  FRONT 

DETAIL  "E" 
INTERMEDIATE  POST 
3'*  24fI9S7* 


OETAIL  "F" 
CONCRETE  ANCHOR 

ror  */tarn<i-te  S*ap*-,  S**  Std 
Owg  AJo  9f 


\  EFFECTIVE  |  3HI72\ 


STANDARD  DRAWING 


REFERENCE 
STANOARO  SPEC 
SECTION  90 


CABLE  GUARDRAIL 


AQ*tHlSTRAT0fl-EN6lH££f<WS  DIVISION 


for  <*?*o,t*  4  *tro**«r*. 


DETAIL  *G" 
ANCHOR  ROD  a  DEAD  MAN 


STEEL  EYE  BOLT 

£>o/f&xf  /f£"/*ex  susfarx* 3fas> 


OETAIL  "H" 
ANCHORAGE  CONNECTOR 


£LCV*TIQH 

DETAIL  "K" 
ALTERNATE  CONC.  ANCHOR 


STAND 'ARO  DRAWING 


reference: 
standard  spec 

SECTION  90 


CABLE  GUARDRAIL 
DRIVEWAY  ANCHOR  SECTION 


AOWNtS  TtATQR  iflBmgfflflj  DIVISION 


c 


( 


c 


T  =  I5' 

T=I5' 

c SLOPE 

)  STAKE 

5   

— — 

T»IO' 


ROUNDING 

ORIGINAL  GROUND  SLOPE  ASCENDING  OR  DESCENDING 


VERTICAL  OFFSETS  FROM  ROADWAY  AND  GROUND  SLOPES 
TO  ROUNDING  LINES  FOR  CUTS 


M2-C  SLOPES 
:i  6  STEEPER  (T=I5') 


VERT 
DIST. 

"E" 

DESCENDING  GROUND-CUTS 

M2 

=  M/2 

(FT.) 

(FT.) 

\A 

i:i 

i'/4:i 

i!^:i 

i34:i 

2:i 

FLAT 

5.0 

3.8 

3.0 

2.5 

2.2 

1.9 

2.0 

5.5 

4.3 

3.5 

3.0 

2.7 

2.4 

4.0 

6.0 

4.8 

4.0 

3.5 

3.2 

2.9 

6.0 

6.5 

5.3 

4.5 

40 

3.7 

3.4 

8.0 

7.0 

5.8 

5.0 

4.5 

4.2 

3.9 

10.0 

7.5 

6.3 

5.5 

5.0 

4.7 

4.4 

12.0 

6.0 

6.8 

6.0 

5.5 

5.2 

4.9 

14.0 

8.5 

7.3 

6.5 

6.0 

5.7 

5.4 

IS.O 

9.0 

7.8 

7.0 

6.5 

6.2 

5.9 

M2-C  SLOPES 
2:i  a  STEEPER  {T=IO') 


VERT. 

DIST. 
"E" 
(FT.) 

ASCENDING  GROUND —  CUTS 

M2»M/2(FT.) 

\:\ 

III 

i'/4 : 1 

V.I 

2:1 

1.0 

3.4 

2.5 

2.0 

.  t 

1.4 

1.3 

2.0 

2.9 

2.0 

1.5 

1.2 

0.9 

0.8 

4.0 

2.4 

1.5 

1.0 

0.7 

0.4 

0.3 

6.0 

1.0 

1.0 

0.5 

0.2 

0.0 

0.0 

8.0 

1.4 

0.5 

0.0 

0.0 

10.0 

0.9 

0.0 

12.0 

0.4 

14.0 

0.0 

M2  FOR  CUT  SLOPES 
FLATTER  THAN  2!l  (T=IO') 


VERT. 
DIST. 
"E" 
(FT.) 

DESCENDING 

GROUND-CUTS 

M2 

=  M/?(  FT.) 

2'/2:i 

3!l 

zVz:\ 

4:i 

5:i 

6:i 

FLAT 

1.0 

0.8 

0.7 

0.6 

0.5 

04 

1.0 

1.3 

I.I 

1.0 

0.9 

0.8 

0.7 

2.0 

1.5 

1.3 

1.2 

I.I 

1.0 

0.9 

3.0 

1.8 

1.6 

1.5 

1.4 

1.3 

1.2 

4.0 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

5.0 

2.3 

2.1 

2.0 

1.9 

1.8 

1.7 

6.0 

2.5 

2.3 

2.2 

2.1 

2.0 

1.9 

7.0 

2.8 

2.6 

2.5 

2.4 

2.3 

2.2 

8.0 

3.0 

2.8 

2.7 

2.6 

2.5 

2.4 

9.0 

3.3 

3.1 

3.0 

2.9 

2.8 

2.7 

10.0 

3.5 

3.3 

3.2 

3.1 

3.0 

'2.9 

NOTE!  VERTICAL  OFFSETS  "M2"  SHALL  BE  % 


M2  FOR  CUT  SLOPES 
FLATTER  THAN  2! I    (T  =  IO') 


VERT. 
DIST. 
<E« 

(FT.) 

ASCENDING  GROUND-CUTS 

M2 

=M/2(FT) 

2'£:i 

3:i 

3'£:i 

41 

5:i 

6!l 

FLAT 

1.0 

0.8 

0.7 

0.6 

0.5 

0.4 

1.0 

0.8 

0.6 

0.5 

0.4 

0.3 

0.2 

2.0 

0.5 

0.3 

0.2 

0.1 

0.0 

0.0 

3.0 

0.3 

0.0 

0.0 

0.0 

4.0 

0.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

REVISED 

EFFECTIVE 

3/Z/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  II 


DWG.  NO. 
100 


SLOPE  ROUNDING 


APPROVED.' H.yi.  ANDERSON-DIRECTOR  OF  HIGHWAYS 


DIRECTOR  OF 

d&t  &r  


ADMINISTRATOR-ENGINEERING  DIVISION 


( 


c 


( 


THE  GRADING  CONTRACTOR  SHALL  NOT  PLACE  THIS  PORTION  OF  THE  ROADWAY  EMBANKMENT 
UNTIL  AFTER  THE  BRIDGE  CONTRACTOR  HAS  COMPLETED  THE  BACKWALL  AND  DECK  SLAB. 
ALL  MATERIAL  SHALL  BE  LAYER  PLACED  AND  COMPACTED  IN  ACCORDANCE  WITH  ARTICLE 
11.04(B)  OF  THE  STANDARD  SPECS. 


FINISHED  GRADE 


BERM  (SEE  BRIDGE  PLANS  "GENERAL  LAYOUT") 


LIMITS  OF  STRUCTURE  EXCAVATION 
SECTION  A- A 


2:i  SLOPE 

(EXCEPT  AS  OTHERWISE  NOTED) 


NOTE!  FILL  MATERIAL  MUST 
BE  KEPT  OFF  THE  TOP  OF 
THE  CONCRETE  CAP 


PLAN  SLOPE 


TOP  OF  BERM 


2:i  SLOPE  (EXCEPT  AS 
OTHERWISE  NOTED) 


USUALLY  BOTTOM 
OF  CAP 


VIEW  B-B 
AT  FINISHED  BRIDGE  END 


PLAN  VIEW  AT  FINISHED  BRIDGE  END 


REVISED 


EFFECTIVE 


3///7Z 


STANDARD  DRAWING 


REFERENCE .' 
STANDARD  SPEC. 
SECTION  II 


DWG.  NO. 
101 


ROADWAY  EMBANKMENT 
AT  BRIDGE  END 


APPROVED:  Hj).  ANDERSON -DIRECT08J3F  / 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


f 


( 


MEDIAN  WIDTHS  36' TO  76' 


PLAN 


PROFILE 


PROFILE  GRADE 


PROFILE 

NOTE-  Turnouts  above  to  be  located  ond  constructed  In  conjunction  with  ditch  blocks 
if  at  all  possible.  Drainoge  shall  be  provided  when  necessary. 

STANDARD    U-TURN  FOR  NARROW  MEDIANS 


STANDARD  DRAWING 

REFERENCE                         DWG  NO 
STANDARD  SPEC.  102 
SECTION  II 

U-TURN  MEDIAN  OPENINGS  ON 
CONTROLLED  ACCESS  HIGHWAYS 

REVISED 
EFFECTIVE 

3///7Z 

APPROVED.  H.  J.  ANDERSOM-DIRE^TORnF  HIGHWA  YS 
A  DM  INIS  TRA  TOR  -  ENGINFFRING  DIVISION 

( 


24.0' 


rSEE  PLANS  FOR  SURF. 

r   

DITCH  GRADE  ^    "      >  "^---^  DITCH  GRADE 

TYPICAL  SECTION  AT  25'  DITCH  LINE 


FOR  DRAINAGE -PIPE  AS  NECESSARY 


TYPICAL  SECTION  IN  THOROUGH  FILL 


USE  6! I  SLOPE  FOR  FILLS  OF  5'  OR  LESS 


GRADE  OF  APPROACH  NOT  TO  EXCEED  10%  UNLESS  TRAFFIC  VOLUME 
AND  COST  INDICATE  SUCH  TO  BE  JUSTIFIABLE. 

APPROACHES  TO  BE  CONSTRUCTED  TO  FIT  LOCAL  CONDITIONS,  BUT  IN 
SUCH  MANNER  AS  TO  MINIMIZE  TRAFFIC  HAZARD  AND  AFFORD  SAFE  AND 
COMMODIOUS  ENTRY  AND  EXIT  OF  TRAFFIC  TO  AND  FROM  MAIN  ROAD. 

WHERE  IT  BECOMES  NECESSARY  TO  GO  BEYOND  RIGHT-OF-WAY  LINES, 
WRITTEN  PERMISSION  SHALL  BE  SECURED  FROM  PROPERTY  OWNER  IN  ALL 
INSTANCES. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


REFERENCE ." 
STANDARD  SPEC. 
SECTION  20 


DWG.  NO. 
103 


APPROACHES 


APPROVED: Hp.  ANOERSON-DIRECTOfiAF  HIGHWAYS 
 ADMINISTRATOR -ENGINEERING  DIVISION 


c 


t 


PROJECT  MARKER 


REFERENCE  POINT 


SYMBOLS  TO  BE  USED  ON  CONSTRUCTION  PLANS 
ffl        PROJECT  MARKERS 
STATION  MARKERS 
()         R/W  MONUMENTS 
•         IRON  PIN,  IRON  PIPE,  OR  HUB  8  TACK 


BRONZE  TABLET      EXPOSED  SURFACES  OF  IM(  t  ABLET  ARE  IO  BE  GROUND 
SMOOTH.  LITTERS  ARE  TO  BE  RECESSED  1/16  .  INFORMATION  ON  THE 
TABLET,  INDICATfO  BY  PIN  LINES,  IS  TO  BE  STAMPED  IN  THE  FIELD  BY  THE 
ENGINEERING  PARTY  AFTER  POST  IS  PLACEO,  USING  l/T»"  LETTERS, 


PROJECT  MARKER  IOSTSTO  BE  REINFORCED  CONCRETE.  CORNERS  CHAM- 
FERED 1/2".  PROJECT  NUMBER  PLATE  TO  BE  FURNISHED  AND  ERECTED  BY 
STATE  FORCES.  SEKIES  "D"  LETTERS  AND  NUMERALS  TO  BE  USED  AS  PER 
STANDARD  ALPHAS!  T  S  PUBLISHED  BY  BUREAU  OF  PUBLIC  ROADS,  1966. 


RIGHT-OF-WAY  MONUMENTS  WILL  BE  SET  AT  ALL  POINTS  WHERE  THE 
WIDTH  OF  THE  RIGHT-OF-WAY  CHANGES,  AND  AT  ANGLE  POINTS,  THE 
P.C.  AND  P.T.  OF  SIMPLE  CURVES,  AND  THE  T.S.  AND  S.T.  OF  SPIRAL 
CURVES.  WHEN  IT  SEEMS  UNDESIRABLE  TO  USE  THE  CONCRETE  MONU- 
MENTS, AS  ON  LOT  OR  BLOCK  LINES  IN  SOME  PARTS  OF  A  TOWN,  CON- 
CRETE MONUMENTS  WILL  BE  OMITTED  ANO  IRON  PIPES  OR  PINS  WILL  BE 
PLACED  BY  MONTANA  DEPARTMENT  OF  HIGHWAY  FORCES. 


CONCRETE 

RUBBED  FINISH  ON  FACE.  ' 
CORNERS  CHAMFERED  I  T. 


"  SQUARE.  RECESSED  LETTERS  J"  HIGH; 


REFERENCE  POINTS  ARE  TO  BE  SET  ON  BOTH  SIDES  OF  THE  CENTERLINE 
AT  THE  BEGINNING  AND  END  OF  ALL  PROJECT,  AT  ALL  PCt,  PTi  AND 
ANGLE  POINTS  ANO  AT  SUCH  HIGH  POINTS  ON  LONG  TANGENTS  AS 
MAY  BE  DESIRABLE.  EXCEPT  AT  PROJECT  MARKERS,  THEY  ARE  TO  BE  AT 
ANY  CONVENIENT  DISTANCE  FROM  THE  CENTERLINE. 
REFERENCE  PIN 


JTL 


BRONIC  MUT 


V— 5=S=7*-t-»i«  5«"STl  REWF  BAR 


e-V'iVWLV  HEX  HO 
BOLTS  WITH  CAP  NUTS 
SET  IN  CONCRETE  AND  PRO- 


SECTION  A- A 


tt 


It 


-*2  I  34"  STL  RE  INF  BAR 


PROJ  NO  PLATE 
l"iS"«22"  PINE 
PAINTED  WHITE 
ALL  SIDES 
BLACK  LETTERS 
B)  NO'S  2*  HIGH 


BRONZE  TABLET 
TO  BE  SET  IN  TOP  Of  PROJECT  MARKER 


SECTION  B-B 


STATION  MARKER 


RIGHT-OF-WAY  MONUMENT 


PROJECT  MARKER 


STATION  MARKERS  ARE  TO  BE  SET  OPPOSITE  EVERY  TENTH  STATION  AND 
AT  IMPORTANT  EQUATIONS.  EQUATIONS  OF  LESS  THAN  100'  MAY  BE 
DISREGARDED.  MARKERS  ARE  TO  BE  SET  ON  THE  NORTH  OR  WEST  SIDE 
OF  THE  CENTERLINE  DEPENDING  ON  THE  GENERAL  DIRECTION  OF  THE 
ROUTE  OR  SHALL  BE  SET  SO  AS  TO  BE  VISIBLE  FROM  THE  HIGHWAY  CEN- 
TERLINE (ON  R/W  LINE  IF  POSSIBLE). 

CONCRETE 

RUBBED  FINISH  ON  FACE.  RECESSED  LETTERS  3'  HIGH  EXCEPT  EQUATION 
WHICH  WILL  BE  1  l/I"  HIGH.  CORNERS  CHAMFERED  I /I". 


GENERAL  —  REFERENCE  POINTS,  PROJECT  AND  STATION  MARKERS  SHOULD 
8E  SO  PLACEO  THAT  THEY  WILL  NOT  BE"  DISTURBED  BY  MAINTENANCE  OPER- 
ATIONS. PROJECT  AND  STATION  MARKERS  SHOULO  BE  PLAINLY  VISIBLE 
FROM  THE  HIGHWAY. 

RIGHT-OF-WAY  MONUMENTS  NOT  TO  BE  OR0ERED  BY  CONTRACTOR  UNTIL 
CHECKEO  IN  FIELD  BY  THE  ENGINEER. 


L  CONCRETE  SHALL  BE  CLASS  "00"  OR  EQUAL. 


[EFFECTIVE    \  3/if?l\ 


STANDARD  DRAWING 


reference: 
standard  spec 

SECTION  96 


MONUMENTS  3  MARKERS 


ACTIVITY  AREA 


ACTIVITY  flREfl 


ACTIVITY  AREA 


ACTIVITY  AREA 
TWO  LANE  CROSS-OVER 
i  (SEE   DRAWING  NO.  4) 


BEGINNING  AND  ENDING 


ACTIVITY  AREA 
DIVIDED  HIGHWAY  TO  A  SEPARATE 
TWO  LANE  ROADWAY 
(SEE  DRAWING  NO.5) 


R2-7 
2-0X2-6 


USE  G20-I  a  G20-2  IF 
ACTUAL  WORK  AREA  IS 
2  MILES  OR  MORE  IN  LENGTH 


GENERAL  NOTES 


PLAN    OF    TYPICAL  CONSTRUCTION  AREAS 


NO  CONSTRUCTION  SHALL  COMMENCE  ON 
THE  PROJECT  UNTIL  NECESSARY  CON- 
STRUCTION WARNING  SIGNS  ARE  IN  PLACE 
AND   APPROVED  BY  THE  ENGINEER 

ALL  SIGNS  AND  BARRICADES  REQUIRED 
FOR  A  CONSTRUCTION  PROJECT  (EXCEPT 
AS  NOTED)  SHALL  BE  FURNISHED  AND 
INSTALLED  BY  THE  CONTRACTOR 

WHEN  SPEED  CONTROL  APPEARS  NECESS- 
ARY FOR  THE  PROTECTION  OF  THE 
TRAVELING  PUBLIC,  SUCH  SPEED  CONTROL 
SHALL  BE  REQUESTED  BY  THE  CONTRACTOR 
IN  WRITING,  TO  THE  ENGINEER 

ROUTE  MARKERS  SHOULD  BE  USED  ON 
EXCEPTIONALLY  LONG  PROJECTS  THESE 
WILL  BE  FURNISHED  BY  AND  REMAIN 
THE  PROPERTY  OF  THE  MONTANA  DEPARTMENT 
OF  HIGHWAYS  .  THE    SIGNS   SHALL  BE 
INSTALLED  BY  THE  CONTRACTOR  AT  THE 
LOCATION  DETERMINED  BY  THE 
ENGINEER. 

EXCEPT  AS  NOTED  ON  THESE  PLANS, 
ALL  SIGNS  WILL  CONFORM  TO  THE 
"MANUAL  ON  UNIFORM   TRAFFIC  CONTROL 
DEVICES  FOR  STREETS  AND  HIGHWAYS", 
LATEST  EDITION,  PUBLISHED  Br  THE 
FEDERAL  HIGHWAY  ADMINISTRATION, 


ALL  SIGN  LOCATIONS  ARE  APPROXIMATE 
AND  SHOULD  BE  ADJUSTED  TO  FIT 
FIELD  CONDITIONS 

DETAILED  LAYOUTS  OF  ALL  SIGNS  WILL 
BE  FURNISHED  BY  THE  TRAFFIC  UNIT 
OF  THE  MONTANA  DEPARTMENT  OF  HIGHWAYS 
UPON  REQUEST 

THE  DETERMINATION  OF  THE  APPROPIATE 
SIGNING    STANDARD  TO  BE  USED  FOR  A 
PARTICULAR   WORK  AREA   SHALL  BE 
DETERMINED  BY  THE  ENGINEER 

FOR  SIGNS  LARGER   THAN   THOSE  DETAILED 
IN  FEDERAL  HIGHWAY  ADMINISTRATION    MANUAL  , 
"STANDARD  HIGHWAY  SIGNS',  (1972).  AND 
THE  MONTANA  DEPARTMENT  OF  HIGHWAYS 
"STANDARD  DRAWINGS",    THE  LEGEND  WILL 
BE  INCREASED  IN  SIZE  PROPORTIONATELY 


CONSTRUCTION  AREA 
BEGINNING    AND  ENDING  SIGNING 


~t  F'tCTIVF  1  2.      ?2  1  4/W/}3\ 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  NONE 


CONSTRUCTION  SIGNING  STANDARDS 


ACytHiSTHATOR-CNQINttltlNO  UVOIQH. 


USE  STANDARD  SPAC'NG  FOR  DELINEATORS 
ON  2  AND  A  lANF  *OA'S  AS  SmOaN  in  THE 
STANDARD  SHEETS 

C  INSTRUCTION  TRANSITIONS  ShOUlO  BE 
MARKED  WITH  DfSiGN  B'  DELINEATORS 
*ITM  50  SPACING  AS  INDICATED. 

ALL   SiON  SPACINGS  ARE  APPROXIMATE  AND 
SHOULD  BE  ADJUSTED  TO  FIT  fiElD 
CONDITIONS 

FOR  DESIGN  DETAILS  OF  SIGNS.  SEE  FEDERAL 
HIGHWAY  ADMINISTRATION  'STANDARD  HIGHWAY 
SIGNS'.  I97Z  EDITION. 


ME  NTS  ON  DETOUR 

OETA,i.£D  LAYOUTS  OF  All  SIGNS  Will  BC 

FURNISHED  BY  THE  TRAFfiC  UNIT  OF 

The  MONTANA  DEPARTMENT  OF  HIGHWAYS  UPON 


DETQUR  AROUND  CONSTRUCTION 


STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC 
SECTION  NONE 


REVISED  I  W//M\ 
EFFECTIVE    I  TJjJH  W/W/?J\ 


CONSTRUCTION  SIGNING  STANDARDS 


( 


( 


c 


I 


I 


( 


R  4  -  I 
48  "»  60" 


*  *=Sfi 


R4-  I 
48"*  60" 


350' 


I  TEMPORARY  PAVEMENT  MARKINGS  SHALL 
BE  OF  A  TYPE  TO  FACILITATE  REMOVAL 
WHEN  NO  LONGER  NECESSARY.  EXISTING 
PAVFMENT  MARKINGS  THAT  CONFLICT  WITH 
PRPPHS£0  TeAF  >C  MOVEMENT  ARE  TO  BE 
OBI  ITERATFO  BY  SANDBL AST) NG, BURNING , 
PAINTING  OR  OTHER  SUITABLE  MEANS 

2.  DELINEATORS  TO  BE  SPACED  AS  SHOWN. 

3.  FOR  SIGN  MOUNTING  DETAILS  SEE 
CONSTRUCTION  SIGNING  STANDARD 
DRAWING   NO.  » 

4     DISTANCES   FOR  SIGN  SPACINGS  ARE 

APPROXIMATE  ONLY  AND  ARE  MEANT  AS  A 
GUIDE  FOR  UNIFORMITY  AND  STANDARD- 
IZATION. USE  JUDGEMENT  AND  REASONABLE 
TOLERANCE    FOR  SIGN  INSTALLATION. 

5.     CROSSOVER    TAPER  SHALL  BE     I   TO  10 
DESIRABLE     I   TO  B  MINIMUM 

6     SUGGESTED   SUPER  OF  CURVE  TO  BE 
0.02    FT/FT    MINIMUM  . 


EFFECTIVE  1/14/13 


STANDARD  DRAvmO 


REFERENCE 
STANDARD  SPEC 
SECTION  NONE 


CONSTRUCTION  SIGNING  STANDARDS 


■ 


■        ■  •■  ■  ■  :' 

:  .<■■■'■  \  ■  ■ 

........ 


ALL  SIGN  SPACINGS  ARE   APPROXIMATE  AND 
SHOULO  BE   ADJUSTED  TO  FIT  FIELD  CONDITIONS. 


HEAVY   TRUCK  TRAFFIC  TWO  WAY 

ON  THRU  HIGHWAY  SINGLE  LANE  TRAFciC 


2.    FOR  OESIGN  DETAILS  OF  SIGNS.  SEE 

FEDERAL  HIGHWAY  ADMINISTRATION  "STANDARD 
HIGHWAY  SIGNS"  MANUAL,    1972  EDITION. 

3    DETAILED    LAYOUTS    OF  ALL  SIGNS   WILL  BE 
FuRNtSHEO   Br   THE    TRAFFIC  UNIT  OF  THE 
MONTANA  DEPARTMENT  OF  HIGHWAYS  UPON  REQUEST 


signing  for  lane  closure  and 
side  road  approach 


TYPICAL    WINDROW  SIGNING 

Th«  COil  o(   turnnhing,    placing    ond    handling    windrow  signs 
and    d«lln«allon    shall   b*    ab»orbtd    in    th»    prica    bid  for 
voriout    Itimi    requiring     windrow  ilgmng 


STANDARD  DRAWING 

REFERENCE                        DWG  NO. 
STANDARD  SPEC.  208 
SECTION  NONE 

CONSTRUCTION  SIGNING  STANDARDS- 
SiOE  APPROACH .  LANE  CLOSING  AND 
WINDROW  SIGNING 

|  REVISED 

4///7J 

[EFFECTIVE 

ei'i?2 

TYPICAL  SIGN  MOUNTING 


ond  I500lr  01 
following  Siqo 


"20  ■  A 
If  20  -  6 
V20  -  7 


be  mode  for   500H,  1000ft, 


road  closed 
one  lane  road 
single  lane 

FLAGMAN 


be  fosiened 


^CARRIAGE  BOLT.  WASHER, 

/     LOCKWASHER  8  NUT 


'£hE«  BOLT,  WASHERS. 
LOCK  WASHER,  a  NUT 


\1500  FT/ 

K 

3"           26*            |  S" 

alum  plaie  witti  black  Itgand 
on  ■">■':*.■■  orange  background  ■•<■ 
FHWA  "Siondord  Highway    Sign*' manual 


CONSTRUCTION  SIGN 


NOTE 

STRUCTURAL  OESIGN  FOR 
PORTABLE  SIGN  MOUNTING 
ARE  SUGGESTED  ONLY 
ALTERNATE  SUPPORT 
OESIGN  MAY  BE  APPROVED 
BY  THE  PROJECT  MANAGER. 


TYPtCAL   PORTABLE  SIGN  MOUNTING 


TYPICAL  SIGN  MOUNTING 


DETAILS 


REVISED 

4/,/73\ 

EFFECTIVE 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SP£C 
SECTION  NONE 


DWG  NO 

209 


CONSTRUCTION  SIGNING  STANDARDS  - 
ERECTION  AND  SIGN  DETAILS 

~6lftEfT0R  of  ki&HWiVS 


1  ,  ■ 


TYPE  I 
BARRICADE 


TYPE  H 
BARRICADE 


FRONT  VIEW  END     VIEW  FRONT    VIEW  END  VIEW  REAR  VIEW 


TYPE  IE 
BARRICADE 


NOTCH  POST  FOR  2'iA" 
BACK -BRACING  1 


2"x4"  BACK-BRACE 
4"  1 4"  POST 


ES.  BARRICADES 

ALL   BARRICADES   SHALL   HAVE  ALTERNATING  SLACK    AND  REFLECTIVE  WHITE  STRIPES,  6' 

WIDTH   AT  AN  ANGLE  OF  43"  AS  SHOWN.    THE  STRIPES 

SHALL  SLOPE   DOWNWARO   TOWARD    THE   SIDE    TRAFFIC  IS  TO  PASS.  BOTH 

FRONT  AND  BACK.    THE  COLOR  ORANGE  SHALL  NOT  BE  USED  ON  BARRICADES. 

ALL  BARRICADES  SHALL  8E  REFLECTORIZEO  WITH   SILVER  SHEETING  MOUNTED 


LEAST  OOI9  ' 
HON  8-209  SHALL  B( 
H  ALUMINUM  NAILS. 


%  «9"  BOLTS 


.  SHEET  ALUMIIV 
CONFORMING  TO  A  S.  T  M  OESIGNA 
SHEETING   SHALL   8E  SECURED  WIT 
BARRICADES,  INCLUDING  FRAMEWORK,  SHALL  BE  PAINTED  WITH  2  COATS  OF 
BLACK  PAINT  ACCORDING  TO  SECTION  M-280.02.  12  8  9)  STANDARD  SPECIFICATIONS, 
OCT  1970. 

SANDBAGS  OF  SUFFICIENT  WEIGHT  SHALL  8E  USED  TO  HOLO  BARRICADE  Ih 


SIGN  MOUNTING 


REFLECTORS 


DRUMS 


CONES 


FLEXIBLE  GUIDE  POST 


FLUORESCENT  ORANGE 
STANDARD  DESIGN 


FLUORESCENT  ORANGE 
AS    APPROVED  BY 
PROJECT  MANAGER 


{REVISED   

\EFFECTIVE    |  2Jt/7Z\ H/tf 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  NONE 


CONSTRUCTION  SIGNING  STANDARDS- 
BARRICADES 
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STANDARD  DRAWING   NO.  212 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TYPICAL  ERECTION 
SPECIFICATION  STANDARDS 
32  LBS/SQ.FT 
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CHECKED  BY      6-8-73  C 
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SIGN 

STANDARD  DRAV 

ING 

VING    NO.  2  13 

STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TYPICAL  ERECTION 


40  LBS/SO.FT. 


T 
\ 


I  MINIMUM 
2"  PREFERRED 


® 


7-30-73    G.  E.G. 


CHECKED  BY:     8-6-73  C 


5'  STANDARD 


GUARD  RAIL 


NOTES 


Inlormolion    contomed  herein  is  Ihe  recommended  cleorances  thai 
shall  be  used  when  placing  oil  signs. 

Fof  Reguiotory,  Warning,  and  Route  Morher  Signs,  and  their 
assemblies,  of  under  lO.OSq.Ft.  in  Area! 

a)  ,  diagrams  located  in  column  ©  shod  be  used  when  placing 
these  signs  in  standard  RURAL  conditions  .  column  ©  shall  be 
used  when  placing  these  signs  behind  Guard  Rail  in  RURAL  conditions , 
column  ©  shall  be  used  when  placing  these  signs  in  URBAN  condi- 
tions where  there  is  adequate  clearance  and  sidewalk  width. 

b)  .  where  sidewalk  width  is  limited  in  URBAN  conditions,  see  Signing 
Standard   Drawing  No  227   for  placement  details. 

For  Regulotory  (All  Others)  .  Worning  ,  and  Route  Morfcer  Signs,  and 
their  assemblies,  of  lO.OSq.Ft  ond  larger  in  Area,  the  clearance 
should  be  20'  from  edge  of  pavement  in  column  (T)  for  standard 
RURAL  conditions.    The  clearances  listed  in  columns  ©  ond  (3) 
shall    remain  as  shown. 
For  Guide  Signs,  ond  their  ossemblies  '. 

a)  ,  the  diagrams  located  above  shall  be  used  when  plocmg  these 
signs  in  the  given  RURAL  conditions  , 

b)  .  for  placement  of  these  signs  in  URBAN  conditions,  see  the 
Sign  Location  and  Specification  Sheets  in  the  Signing  Plans  for 
each   mdividuol  sign  , 

c)  .  the  maximum  cleoronce  of  ihese  signs  shall  not  emeed  35' 


[D      H  J  ANDERSON  -  DIRECTOR   OF  HIGHWAYS 

^  j^^f  ,<■  .  i^^^y  

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD    DRAWING    NO  215 


STATE   OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TYPICAL  SIGN  CLEARANCE  STANDARD 


( 


TYPICAL  APPROACH  ROAD  SIGNING 


6'  Mln  from  shoulder 
12'  Mln  from  edge  of 
(raveled  way 


Route  Markerls) 
(If  used! 


note: 

Place   Rl-I  Sign  ot  the 
beginning  of  curb  radius,  or 
shoulder  radius,  or  4  feet  mln 
In  advance  of  the  marked  or 
unmarked    Crosswalk  . 


Route  Marker  Is) 
(It  used) 


Marked  Crosswalk 

.---Curb 


Edge  of  Shoulder 
Unmarked  Crosswalk 


Route  Morker(s) 
(If  used) 


3-30-73    G    E  G 


CHECKED  BY  3-30-73 


MEDIAN  U-TURN  SIGNING 


notes: 

1  For  Medon  Widths  of  76  feet  or  less,  the  R4-I4 
Signs  shall  be  mounted  bock  to  back    They  shall  be 
ploced  at  the  cenlerline  of  the  Median  and  on  the  side 
ot  the  U  -  Turn  away  from  the  nearest  Interchange 

2  For  Medion  Widths  greater  than  76  leet,  the 
R4-I4  signs  shall  be  Installed  separately  on  both 
sides  of  the  U-Turn  at  clearances  specified  in  the 
Sign   Location    and    Spea  (icotions 

3  For  openings  though  Medion  Guard  Ralls,  the 
sign  post  shall  be  ploced  <n  line  with  the  Guard 
Rail  Posts. 


."OMlNtSTRATOH  -  ENGINEERING  DIVTir 

SIGNING 
STANDARD  DRAWING   NO.  216 

STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TYPICAL  APPROACH   ROAD  S 
MEDIAN    U-TURN  SIGNING 


ALUMINUM     SHEET  INCREMENT 
GUIDE  SIGN 


NOTES 


16' -O'  Mm.  Sign  Length  (or  2  Pom 


5'  Mai 


4'  Nor 

5'  Mo: 


b-  Sign  Width 


TYPICAL  CONSTRUCTION 


RIVET  SPACING;  ppTAII  ^ 
NOTE : 

Rivets  6"  oporl  stoggtred  from  oni  lid*  to 
onother    on    hornontol    extruded        T  -  Section 

Rivets  doubled  (both  sides  of  extruded  T- 
Section)  ot  horizonlol  ond  vert. col  joints  in  sheet 
oluminum    foce  ond  ot  ends  of  extruded   T- section 


DRAWN   BY  : 

3-30-73 

G.  E.  G.' 

CHECKED  BY 

3-30-73 

Sheet  oiui 
panel 


'Alum  post  clip 
(each  side  of  poti) 


j^Mox  hole 


NOTES  GENERAL 

ALL  HORIZONTAL  JOINTS  SHALL  OCCUR  AT 
A  "T"  SECTION. 

NO  SPLICES  ARE  ALLOWED  IN  EXTRUDED 
"T"  SECTIONS. 

ALL  SCREWS,  BOLTS.  AND  LOCKWASHERS 
SHALL  BE  OF  ALUMINUM  ALLOY ,  STAINLESS 
STEEL.  OR  CADMIUM    PLATEO  STEEL. 

ONLY    ALUMINUM   RIVETS  SHALL  BE  USED. 


ALUMINUM  SIGNS 


1.  ALL  ALUMINUM  SIGNS  SHALL  CONFORM  TO 
SECTION  88.  ART  M -320.01  (B)  8  M-32O.02f.AI  OF 
THE  STANDARD  SPECIFICATIONS . 

2.  SIGNS  LESS  THAN  4'-0'  HIGH  AND  6'-0" 
LONG  SHALL  BE  MADE  OF  A  SINGLE  SHEET  OF 
ALUMINUM. 

3.  SIGNS  UP  TO,  AND  INCLUDING.  6'-0"  HIGH 
SHALL  HAVE  NO  HORIZONTAL  JOINTS ,  AND  NO 
SHEET  SHALL  BE  LESS  THAN  I' -6"  WIDE. 

4.  SIGNS  OVER  6'-0"  HIGH  MAY  HAVE  HORI- 
ZONTAL AND  VERTICAL  JOINTS,  HOWEVER,  NO 
SHEET  SHALL  BE  LESS  THAN  l'-6"  WIDE  OR  l'-6" 
HIGH. 

5.  TIGHTEN  POST  CLIP  NUTS  TO  225  IN/LB 
TORQUE  USING  DRY.  CLEAN  THREADS. 

PLYWOOD  SIGNS 


PLYWOOD    SHEET  INCREMENT 
GUIDE  SIGN 


=.J- 


16'- 0"  Max.  Sign  Length  Far  2  Poste 


4'-0" 


1.  ALL  PLYWOOD  SIGNS  SHALL  CONFORM  TO 
SECTION  68,  ART.  M-320.01  (C)  8  M-320.02IB)  OF  ! 
THE  STANDARD  SPECIFICATIONS.  1 

2.  SIGNS  4'-0*  HIGH  OR  GREATER  SHALL  HAVE 
NO  PANEL  LESS  THAN  4'-0"  IN  HEIGHT. 

3.  SIGNS  UNDER  4'-0*  HIGH  SHALL  NOT  HAVE 
HORIZONTAL  JOINTS. 

4.  SIGNS  WITH  WIDTHS  THAT  ARE  NOT  IN 
MULTIPLES  OF  4'-0'  SHALL  HAVE  ODD  PANEL  ON  INSIDE 
EDGE. 

5.  FOR  SIGNS  OVER   I0'-0U  IN  HEIGHT,  THE  FULL 
HEIGHT  MAY  BE  OBTAINED  WITH  PANELS  HAVING  A 
FACTORY  SCARFED  JOINT  IN  LIEU  OF  USING  STANDARD 
LENGTH    PANEL  AS  SHOWN. 

6.  NO  INDIVIDUAL  PANEL  SHALL  BE  SMALLER 
THAN   I' -6"  WIDE    BY  4'-0"  HIGH. 


-9 


Could  also  be  4' x  12' panels 
Typical  construction 

b=  sign  width  


DETAIL  OF  ALUM 
CLIP  PLACEMENT 


DETAIL    A  (Vertical  iomt 


DETAIL  "B"  (Hornontol   loinir  ^ 


fit  all 
edges 


EXTRUDED    "T"   FRAME  ~  SECTION 


WIND  BEAM  CHART 

WIND  BEAM 
SPACING  V 

MAXIMUM    WIDTH  tbl 

2  POST 

3  POST 

r  -  e" 

IB'-G" 

27'  -0" 

f  -  10" 

1 7'  -  0" 

25'  -  8" 

2'  -0" 

16' -6" 

24'  -  8" 

2'  -  6" 

14'  -9" 

22'  -  0" 

3'  -  0" 

13'  -6" 

20'  -  0" 

3'  -  6" 

12'  -6" 

1  8'  -  6" 

llummum  Sign  Clip  - 
I /4"  Loekwoshe 


Machine  / 


Atum."Tj£L$i 

7/W  Alum.  Sleeve  Nu 
Put  in  ploce  before  applying 
reflective  sheeting 
Drill    5/I6"01  holt. 
DETAIL  OF  CLIP 


APPROVED      H  J.  ANDERSON  -  DIRECTOR  OF  HIGHWAYS 

*  ■    'ix-fA    ft  U---^"/  

ADMINISTRATOR  -  ENGINEERING  DIVISION  


SIGNING 

STANDARD      DRAWING   NO.  219 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
GENERAL   GUIDE  SIGN 
CONSTRUCTION  DETAILS 


GUIDE     SIGN  PLACEMENT 


GUIDE  SIGN  MOUNTING  DETAILS 


See  Signing  Standard 
Drawing  No  2  I  5   for  "L' 


Top  half  of  pole  to  be 
^gomed  o  min  of  2" 
and  a  max.  of  4". 


*'e'  Alum,  post  clip  bolt, 
flat  washer  and  locknut 


Type  of  posts  and  foundations  will  be 
noted  in  Signing  Quantities 


All  Guide  Signs  shall  have  _ 
Break -Away  design  posts. 


Section 


STEEL  POST 


-  Sheet 


'/g  Strop 


aluminum 
plywood 


H  Machine 
bolts 


TREATED  TIMBER  POLE 


Section 


Zifc"*  3'/z  xViexS"* 
Each  side  of  post 
TREATED  TIMBER  POST 


J         i/2"  For  Every  l  -O" 

To    ovoid  glore  — |  —    0(  SlQn  Length 
turn    sign  away 
from  roadwoy 


USE  2  BOLTS  PER  SIGN  ON 
SINGLE  POST  MOUNTINGS.  I 

USE  4  BOLTS  PER  SIGN  ON  , 
DOUBLE  POST  MOUNTINGS.  | 
(2  PER  POST] 


DRAWN  8Y  !  3-30-73  G  E  G 
CHECKED  BY [ 


5/16"  HEX  BOLT,  WASHER. 
LOCKWASHER,  &  NUT 


TREATED  TIMBER  POLE 


3/4"  H.D.  PLYWOOD 
SIGN 


NOTE 

1  Mounting      systems    shown  ore 
typical     Other    systems    may  be 
opproved     by    the  engineer 

2  All  steel    hardware    sholl  be 
galvanized 


APPROVED :  M  J  ANDE^SON^-  DIRECTOR  OF  HIGHWAYS 

BY  r  /■     c     _^  y  

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD    DRAWING   NO.  2  20 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
GUIDE   SIGN    MOUNTING  AND 
PLACEMENT  DETAILS 


PROCEDURE    <~:&  BASE 
T'N .'  j £ C  Tl ON  ASSLMBir 


2.  Shim  as   required  to  plumb  post. 

3.  Tighten    bolts   in  o  Systematic  ore 
prescribed  torque-   (See  Table). 


nd  one    A.    Loosen    each    bolt  and  retiqhten 
torque    m  the.  same  irder 
00  NOT  OVERTIGHTEN, 
to  the     S-   Burr    threads  at  junction  wi 
punch    to  prevent  nut  loose/ 


i  prescribed 

qinal    t  <gti  ten  i  ng 


Friction    fuse*  p/oi** 

,  S«re>  &e*oliJ 


Fillet  depth 
*  '4*  no  cut 


V 


"  Sign  face 


-Bottom  of  Sign    -  3 
t.   Saw  cut 


I  S  bolts  (For  required  Mm  Bolt 
ensign  see  Art  4  3  OC  (G)(4)(d)  of 
he  S*ondard  Specifications). 


> — Fiat  hardened  washers 

\—  Beveled  washers  for  SJ 
S4  .7.7,  SS  .  10.0,  i  M4*i 
—  —  Cut  flange  and  web 


onlu  . 


rASC      C0NHC~T,0'1  LATA 

FUSE     PLATE  DATA 

FOUNDATION  DATA 

POST  SIZE 

BOLT  SIZC 

DIMENSIONS 

OiMENSIONS 

air 

D<*. 

FIG. 
[  EPIJJ 

STUB 
i-CNGTH 

'  — l  e 

rro 

DIA 

6417  C 
SIZE 

B 

c 

0 

E 

R 

F 

G 

j 

ts 

.  13 
HI*  .  13 

W*M  2  »* 

34 

5 

'Hi 

27.58,. 

3*i 

2 

/* 

.  <■ 

<* 

i. 

1  60  ib. 

3  -o 

2-0 

3 

S 

26 /»  ■  • 

W&  K  17 

6  . 

I* 

37.00 

4% 

/:  .- 

/  % 

St 

.  V 

». 

V, 

% 

W8  .  2* 

»V*«3* 

7SO/r>  16s. 

13 

7* 

: 

Hi 

boee 

A  * 

2* 

f  <i 

6 

3& 

4.66 

5-0 

3-0 

.  a 

2-0 

9 

72.  OO 

WI2  «27 

/7 

7% 

\ 

S 

i  '« 

i 

78.5* 

5  IS 

3 

1* 

3 '4 

% 

5  42 

3  0 

2-0 

•> 

ei.oo 

S3  .  5.7 

ti"*«  2 

2-40  .n  (is. 

e 

J 

4% 

/* 

U 

'* 

ZO.37 

3* 

l» 

i  * 

. 

li 

% 

64 

3-0 

1-6 

3 

•4- 

a.  55 

S4  ,  7.7 

8 

3 

** 

(4 

•ft 

10.45 

3  » 

s 

2* 

1  3 

« . 

». 

< 

64 

3-C 

1-6 

3  z 

'  4 

11.55 

S5  M  lO.O 

5<i "*>  2  ** 
Torque  - 
*60.n  lbs 

4  ft 

*4 

c?.oa 

3  '* 

|4 

i* 

.3.' 

1% 

<4 

% 

3-0 

3'i. 

15.00 

Note*  All 
FRICTION    ruSC   PLATE  DELfllL 


rj  bo/fs  shall  be  *-325 


TYR\ CAL    SIGN  LLXVATION 


iVofe"  For  type  of  Breakaway 
Device   See  Si'on  Locot/onf 
5p*c,ficohont. 


L 

A 

)  

_m 

iL 

<4 

1 

^  <y/0  *  hi" 

Hole    dian^eter  ■  d  , 

FRICTION     FUSE    PL  ATE.  DETAIL 

PWNT  f  E>icep+  t.,f-  ■-.  -e    oppr-oved  bu  +K«   ELnoinMr-.  ST<-yc+u^ol 

^tcel    t^oll  r-eccive  oneOl  s»hop  ctw+  oncT  one  CO  t>4ld  coo+-  ot 
F-ed  leod  or  bosic    leod-Sihco    chromo+e  ond  one  C'i  ''dd  coot  ol 
olurplnum   pomf    a»    *p«cined  -n  the    biando'-H   ^joectrico+ionSjOn  oil 
aor-Toces    not  in    con*oci    wi+h  ■++!<?  concrete. 


/rn.i*   2-  .012*  thick  and   2-.032  ?  thick 
urns    per  post.    Shims   shall  be  fabricated 
or-n   brass    shim  stock   or    strip  conforming 
A  S  T  rVl  -  S  36. 

SHiM  DETAIL 
note;: 


7b/5  of  Foundot 


2~  H  S  fco/t's  v*/**.  A>e* 
fteod,  Aiex  nvf,  3  wash- 
ers with  each  bolt  See 
table  for  bolt  diameter  ^, 


®  SIGN    POST   AND    STUB    POST   DETAIL  "A" 

Sect 


ro  plumb  post 


I  See  table) 

Stub  Posh 


of  Foundation 


Notet-    Sect'ons  shown  are  for  installations  t 
right  shoulder  ond  m  gore,   folate  Slot  pert 
are  opposite  hond  from  that  shown  for 
installations  on  left  shoulder. 


_Ci 

Sign  FW^ 

Stub  Pbst 

u, 

- — 

  Q 

01 

!!  r 

«h  - 

Ei_L  ^/ AT  I  Ql  J 


5CCTI0N 


SPECIFIC*  rio/JS 
Standard  Spec  if ico 
1970  Edition,  and 
Protons  shall  go*, 
posts  ond  footings 
Specifications  for  fhi 
Supports  for  High* 
CONCRETE*-  Corn 
wood  float  finish  c 


.rrfona  State  Highway  Commission 
ns   for  Road  ond  Bridge  Construction 
)iy  amendments  tnereto,ond  Special 
i  unless  otherwise  noted-    Design  of 

I  A  S  HO 


■ete  shall 


be  -  loss 
n  top  >2  it 


i  -*5  i 


of  Struchural 
r  DO  wth  a 


be  clearly 

APPROVAL-  ■ 


7b  < 


ate  of 


■  verstght,  these  requiremc 
shop  drawings. 
i>hop  dans  shall  be  approved  by  the 

Montana  Vcpartment  of  Highways    before    fabrication   iS  be> 
PAyMENT*-     The  unit  price  bid  per  pound  for  steel  pos 
be  full  payment  tor  the  steel  posts  and  footings  complete  <n place, 
including  oil  concrete,  reinforcing   shsel,  weldmg,  emc 
pomt4  all mcdenfolS    pertaining  'hereto.  The  weight  o 
posts  shall  be  computed  by  taking  the  tnngfh  of  tt 


•  device,  and  : 


wn  m  The  tab's 


GUIDE  S/6NS--  For  Guide  Sign  placement  and  details  ,  see  Signing 
Standard  Drawing  No  215. 


C-  C 


SECTION  D-D 


FOUNDATION  DETAIL 


CHECKED  BY 


12-30-66  N  H,  R 


1-3-67    W  H  L 


SI_GN    POST  AND     STUB     POST  DETAIL 
I 

6-6-73  /G  EG 


APPR0VEC  ^4*n*4-Sl \£^t^^n 
SUPERVISOR  -  BRIDGE  SECT. 


-NDERSON  -  DIRECTOR  OF  HIGHWAYS 
ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD  DRAWING   NO.  22  3 


STATE   OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 
BREAK -AWAY  S  FOUNDATION  DETAILS 
FOR  MULTIPLE  GUIDE  SIGN  SUPPORTS 

BRIDGE  DRAWING  NO   SN  -  2 


^Direction  of  Traffic 


H.  5.  bolt  with  he*  heod 
hex  nut  f  3  washers  each 
bolt.  See  toble  for  bolt 
diameter  and  forq, 


PROCEDURE  FOR  BASE 
CONNECTION  ASSEMBLY 


ed  to  pU 


with  bolts  . 
?n  plates 


Tigh  ten  bolts  in  a  Syt  ternohc  order  to 
the  prescribed  torqc/e.(See  Tab/a). 

Looser,  each  bolt  and '  re  tighten  to 
prescribed  toraue  m  the  Some  order  OS 
original      tightening.     DC    \CT  OVC  RJ IQHTCN 


Burr  threods  ot  junction  with  nut  using 
o  center  punch  to  prevent  nut  loosening. 


SECTION   A -A 
(Sae  toble  for  Dimens ions) 


Sections  si 
shoulder  ant 
opposite  hand  fro 
on  left  shoulder. 


•e  for  installation  C 
re.  Plote  slot  beve/s  ore 
that  shown  for  ins  fa/fa  tic 


For  dermis 
angles  see  Signing  Standord 
Drawing  No .  22(^  and  below. 


SIGN  POST  AND   STUB  POST  DETAILS 


Farm  top  1 2'bf  Foundation 
shaft 


NOTES 

SPECIFICATIONS  +■  Montana  Stote  Highway  Commission  Standard  Specifications  for  Road1 
ond  Bridge  Construction,  If  70  Edition,  ondony  amendments  thereto,  and  Spec  ioI 
Provisions  s hoi/ govern  unless  otherwise  noted.   Design  of  posts  and  fhot/nos  prepared 
in  accordance  with  the   A  A  SHO     Specifications  for  the  Design  and  Construction 
of  5 true  tural  Suppor  ts    for  High  way   S  >gn$,     1 9  66  €d  •  tion. 

STEEL  PIPE  Steel  pipe  shall  conform  to  the  requirements  ofA.S.T.M.  A-53,  Type  Ear  5,0rade  8. 
CONCRETE  +  Concrete  shall  be  Class  A  or  D  D  with  wood  float  finish  on  fop.  Form 

top  '2  inches  of  foundation. 
STRUCTURAL  STEEL  *  For  requirements  governing  structural  steels  and  their  fabrication. 

See  Section  4  3  of  the  S  tandord  Specifications.  To  avoid  oversight,  these  requirements 

shall  be  dearly  po  fed  on  the  shop  drawings 


 Length  of  posts 

shown  in  SIGN 
LOCATION  AND 
SPECIFICATIONS. 


APPROVAL  +  Shopplons  shall  be  approved  by  the  State  of  Monfo 

before  fabrication  is  begun. 
PAYM E.NT+  The  unit  price  bid  per  pound  for  steel  posts  3 
S'eel  posts  and  Fox 


5  teat 


ngs ^mptete  n 

Josts'sha/I  L*t  computed 
"eight  per  foot  plus  the 
the  table   plus  the  vvei 


FOUNDATION  SHAFT  DETAIL 


TABLE.    OF  WEIGHTS 

P,pe 

N„nr„nal  <~e,ghr 
per  foot  of  D'pe 

Weigh*  of  each 
break  at*ag  device 
and  Stub  bost 

L  '  * 

3  G5 

2 '.  * 

5  79 

3  ■* 

7  56 

za.03 

9,1 

35  65 

10  79 

36  44 

14 

SI  il 

e-* 

W  97 

61  54 

S  IGNS  *-  For  Sign 
<}ALYA,N!ZED  PIFE  -i 


taking  the  leng 
uls  see  Signing  S 


A- 123. 


Department  of  Highways 

concrete*  tern  forcing 
,ng  '■nereto    rne  *veig 

iwoy  devices  and  Stut 
ynd   mounting  angles. 

dord  Drawings. 

tural  Steel  Sh 


TYPICAL   SIGN  ELEVATION 


BASE   CONNECTION  DATA 

FOUNDATION 

Nominal 
P,pe  Sile 

Boll-  Site 
f  Torque 

A 

8  I  C 

D 

E 

F 

T 

F  oaring 
Diameter 

Footing 
Depth 

Vx  z'lt 
Torque  -  240  in  lbs. 

4'V 
5  V 

Ti" 

1' 

?Ht" 

n 

4* 

3-0 

B''z 

/ 

7" 

V 

1-6 

3-6 

5'» 

Jorque-  ,n.lbs. 

6<S" 

iK 

/4" 

4" 

V 

8' 

c 

1-6 

3-6 

B"* 

Torque  ■  T&O.r.  <Ci 

II '4 

5 

94 

Va 

3  -U 

\  1 

olt  4< 

uneer.  Str 
red  lead  or  basic  I 
oatint  as  specified 
i  contact  with  the 


r>d  Z-.032.1 


Threaded  or  welded 
>ter  tight  cop 


s-Thr< 


8*  Post  Clip  I* 
Sign  fbst~. 


fobriCOfed  from  brass  stiirn  shock  or 
Strip  conforming  to  ASTM    B  36  ■ 


 :l  5~  <•:■•»  t^n'.n 

-    TfN  \  angle 

f        ^.5/j6"  Bolls  with 


Woshef  a 
Sign 

3*  *  VZ,  Pos 
POST  CLIP  DETAILS 


See  Eleirafions  for  length 
of  mounting  angles. 
~ —  Vholei  in  Hat  Clip 


SHIM  DETAIL 


EMBEDMENTS 
id  2-l/2"C  pests  shall  hove 
-0"  tooling  depth  embedment 
nd  lofqer  posts  shall  hove  o 
embedment  . 


CHECKED  BY 


6-B-73/ 6  E  G 


APPROVED  JliCsn^je&ieiyZms 
SUPERVISOR  -  BRIDGE  SECT 


A,NQERS0N 


0IRECT0R  OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


STANDARD 


SIGNING 

DRAWING   NO-  224 


STATE   OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
BREAK  -  AWAY  8  FOUNDATION  DETAILS 
FOR  SINGLE  PIPE  SIGN  POST 

BRIDGE  DRAWING  NO   SN  - 1 


2"  0  AND  2-1/2"  0  PIPE 


TYPICAL  PIPE  POST  MOUNTING  DETAILS 


3"  0  AND  LARGER  PIPE 


SUITABLE  WATER  TIGHT  CAP  shall  be 
placed  on  top  of  all  pipe  posts. 


NOTE  : 

NO  BREAK  -  AWAY  DEVICE  REQUIRED 


PIPE  POST 
(2"  ■  of  2-1/2"  0 
as  specif i«d) 


SUITABLE  WATER  TIGHT  CAP  shall  be 
placed  on  top  of  oil  pipe  posts. 


2  *2 "x32  «l/4"i 


2  i2  *32  *l/4  £ 


PIPE  POST 
13"  (2  or  lorger 
as  specified) 


NOTE  : 

BREAK -AWAY   OEVICE  REQUIRED  PER 
SIGNING  STANDARD   DRAWING  NO  22 


MI-4  12) 
24"«24" 
24"«30" 


8-CUPS  (per  Signing  Standard 
Drawing  No  224  ) 


TYPICAL 
MOUNTING    BRACKET  DETAILS 
FOR    2"  0   AND  2-1/2"  0  PIPE 


TYPICAL  MOUNTING  DETAILS 


FOR    3"0   AND  LARGER  PIPE 


-SIGN  PANEL 
—  NEOPRENE  WASHER 


LOCKWASHER 


K  1/2"  Min  HEX  HEADEO 
SECURING  BOLT  WITH  BUILT-IN 
WASHER  FACE 


NEOPRENE  WASHER 


.WN  BY  |  7-9-73  |  G  E  G 
CHECKED  BY:     7-20-73    C.  H.  L. 


NOTE  : 

ALL  METAL  USEO  IN  FABRICATION  OF  THIS  TYPE  MOUNTING  BRACKET 
SHALL  BE  OF  STAINLESS  STEEL  OR  CADMIUM  PLATED  HI -CARBON 
STEEL,  OR   GALVANIZED  STEEL  TO  PREVENT  UNDUE  CORROSION 
AND  STREAKING  . 

FOR  MULTIPLE  BACK-TO-BACK  SIGN  MOUNTING,  TWO  BRACKETS  USING 
TWO  2-1/2"*  1/4"  CARRIAGE  BOLTS  IN  PLACE  OF  THE  "U"  BOLT  WILL 
BE  REQUIRED ,   (see  detail  on  right)  


NOTE. 

ALL  MATERIAL  USED  IN  FABRICATION  OF  THIS  TYPE  MOUNTING 
SHALL  CONFORM  TO  THE  STANDARD  SPECIFICATIONS. 
THE  LENGTH  OF  EACH  L  BRACKET  SHALL  DEPEND  ON  THE 
MOUNTING  ASSEMBLY  AND  HOLE  SPACING  OF  EACH  SIGN. 
THE  ASSEMBLIES  SHOWN  ARE  TYPICAL  INSTALLATIONS.  ALL 
SIMILAR  ASSEMBLIES  SHALL  BE  ERECTED  IN  A  LIKE  MANNER. 


APPROVED      H.J  UUJERSQN  -  DIRECTOR  OF  HIGHW 
ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
DRAWING 


NO.  2  2  6 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TYPICAL   PIPE  POST 
MOUNTING  DETAILS 


( 


,v — jmrn1- — mH 


rP3  fc*H 


e  M<«  pip* 


SIGN 

-  CLIP  par  Sign  Stondord 
Drowing  No  224 


NOTE     Typical   back  bracing  to  be  used  with  the 
larger  24"*  30*  three  digit  route  markers  The 
larger  route  marker  &  back  bracing  i|  shown  with 
a  broken  line 


NOTE  : 

WHEN  THE  OFF-SET  TYPE 
MOUNTING  IS  NECESSARY,  THE 
SIZE  OF  THE  POST  TO  BE  UGED 
SHALL  BE  THE  NEXT  SIZE 
LARGER  THAN  IS  REQUIRED 
FOR   A  STANDARD  TYPE  MOUNTING 


Sheet  Metal  Seres  or  Bolt 
ploced  thru  Sign  Into  Pipe 
Po»t  tor  Sign  liability 


DETAIL  SHOWN  IS  TYPICAL 
OTHER  COMPARABLE  TYPE 
DESIGN   MAY  BE  ACCEPTABLE. 


hs_.- 


DRAWN  BY       3-30-7  3    6.  E  G 


CHECKED  BY  3-30-73 


REV;  8-30-73 


NOTE:  The    slondord   type  mounting  should  be  used  Behind    sidewalks  it  fl/W 
limits  permit   if  FVW  doesn't  permil.ihen  detoil'A'obove  should  be  used 
behind  sidewalks  or  in  the  sidewalk   next  to  buildings  It  conditions  ore 
such  lhat  the  Sign  cannot  be  mounted  on 
then   detail  "B"  above  should  be  used. 


APPROVED    .H.J  A,ND£RSOJJ  -  DIRECTOR  OF  HIGHWAYS 

by  :sr^i-^4  /f-   

ADMINISTRATOR  -  ENGINEERING  DIVISION  


SIGNING 

STANDARD     DRAWING   NO.  2  27 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
OFF-SET  TYPE  SIGN  SUPPORT  DETAILS 
FOR  SIDEWALK  AREAS 


i 


X 


■ 


All  Timber  Poles  sholl  conform  lo  the  1970  Stote  of  Montana- 
Department  of  Highways  "Standard  Specifications." 
All  Timber  Poles  shall  be  full  pressure  treated  as  per  the 
"Standard  Specifications." 

All  cutting,  trimming,  and  boring  of  Treated  Poles  sholl 
conform  and  be  in  accordance  with  the  "Standard 

Specifications." 

All  Poles  shall  be  gained  on  the  sign  side  a  mlnumum  as  shown 
in  the  Table  below  for  1/2  the  length  of  each  pole  as 
shown. 

Break  Awoy  Details  sholl  be  standard  for  all  Timber  Wood 


SEE  DETAIL  A  A 


Poles  listed  In  the  lower  left  hond  corner  Table  below,  either 
on  single  or  multiple  sign  supports 

All  Bock  Bracing  material  shall  be  of  Standard  No.  2  or  better  Grade 

S4S  lumber,  and  shall  meet  all  spec's  listed  in  Sect. 

M  -  320.01  of  the    "tandard  Specifications." 

All  bolts,  nuts,  and  washers  shall  be  of  Aluminum,  Stainless 

Steel,  or  Cadmium  Plated  Steel  material. 

A  2"x4"xl2"  board  sholl  be  attached  12"  from  the  bottom  of  the  Pole. 
Attachment  sholl  be  made  by  driving  two  nails  (spikes)  through  the 
2"x  4"  and  into  the  Pole.   The  2"x4"  shall  be  treated  according  to 
the  Standard  Specifications  .   The  cost  for  all  material  and  labor  to 
accomplish  this  work  sholl  be  included  in  the  Item  -  POLES  -  TREATED 
TIMBER  -  BARN   of  the  contract . 


48"*  60"  48%  48" 
SIGN  SIGN 


TYPICAL    SIGN  MOUNTINGS 


5/16"        HEX   BOLT,  I"  WASHERS 
LOCKWASHER,  ano  nut 
NEOPRENE  WASHER 
GAIN 


-SIGN  PANEL 
TREATED  WOOD  POLE   W/0  BACK  BRACING 


_  J 


 5/16"        HEX     BOLT,  l"  WASHERS. 

LOCKWASHER.  AND  NUT 

■  5/16"  HEX  BOLT, I" WASHERS,  LOCKWASHER.  AND  NUT 
BACK  BRACE 
NEOPRENE  WASHER 
GAIN 


2  m  4'  BACK  BRACE 


-  COUNTERSUNK 
BOLT  HEAD  6 
T  WASHER 

TREATED  WOOD  POLE  WITH  BACK  BRACING 


5/16'  HEX  BOLT. 
WASHERS,  LOCKWASHER. 

AND  NUT 


BREAK -AWAY  DETAIL 

TREATED    WOOD    POLE;  SINGLE  OR  MULTIPLE  SIGN  SUPPORT 


DRAWN  8Y 

3-30-73 

6.  E.  G. 

CHECKED  BY: 

3-30-73 

GAJ 

EDy  H-  J.  ANQERSQ^I  -  DIRECTOR  OF  HIGHWAYS 
ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD    DRAWING  NO.  228 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TREATED  TIMBER  POLE 
SIGN   SUPPORT  DETAILS 


c 


R10-9a 


R4-14 


AUTHORIZED 
VEHICLES 
ONLY 

R4-I4 
36". 36" 
Margin  =  5/8" 
Border  =  7/8" 
Corner  Radius  ■  2-1/4" 
Black  Legend  and  Bordei 
Retlectorued  Whi 


4  SERIES  C 


Kin 

nivrl  1 

hki  prn 
ura  ntu 

AFTER 

STOP 

RIO-90 

24"  ■  30" 

Morqin  =  3/6" 

Border  ■  5/6" 

Corner  Radius  ■  1-1/2" 

Black  Legend  and  Border  on  a 

Reflectorlied  White  Background 


■  3" 

■  3"  SERIES  "0" 
2-1/4" 

3"  SERIES  "D" 
-  2-1/4  ' 
3"  SERIES  "D" 
2-1/4" 

3"  SERIES  "D" 

■  2-1/4" 


R13-2 


R4-9 


OUT  OF  STATE 
TRUCKS  &  TRAILERS 

MUST  OBTAIN 
G.V.W.  PERMIT 

AT  NEAREST  COUNTY 
TREASURER,  SHERIFF, 
HIGHWAY  PATROL  OFFICE 


60  *  60 

Margin  =  1/2" 

Border  ■  |" 

Corner  Radius  •  3" 

Block  Legend  and  Border  on  a 

Reflectorlied  White  Background. 


6"  SERIES  "B" 
5" 

4"  SERIES  "D" 

3" 

4"  SERIES  "0" 
3" 

3"  SERIES  "D" 

3" 

3"  SERIES  "0" 

3" 

3"  SERIES  "0" 


KEEP 
RIGHT 


R  4  -9 

46"  i  48" 

Margin    =  3/4" 

Border    ■  1-1/4" 

Corner  Radius   1  3" 

Black  Legend  and  Border  on  a 

Reflectorlied  White  Background 


DRAWN  BY:        5.15.73    G  £  G 


CHECKED  BY      5-16-73    C  H.L. 


R10-11 


R12-5 


1  ITTFRIMft 
li  1 1  l  n  1  n  u 

HIGHWAY 

PROHIBITED 

4    SERIES  B 


4"  SERIES  6 


2-1/4" 

4"  SERIES  " 


Margin  =  3/8 
Border  ■  5/8" 
Corner  Radius  -  1-1/2" 

Black  Legend  and  Border  on  0  Reflectorlied  White 
upper  portion,  and  0  ReMectorned  White  Legend  on 
a  Block  Background  lower  portion . 


10"  SERIES  D 


R2-11 

vw  

SPEED 
CHECKED 
BY 
RADAR 


LOAD 
LIMIT 

PER  INCH 
TIRE  WIDTH 


5  SERIES  D 
2-1/2" 

3"  SERIES  "0" 
2-1/2" 

3"  SERIES  "C" 


24  x30 

Margin  =  3/8" 

Border  '  5/8" 

Corner  Radius  *  1-1/2" 

Black  Legend  and  Border  on  a 

Reflectorlied  White  Background. 


R12-5  P 


LBS 


-  2  - 1/3" 

-  3"  SERIES  "C"  (Specily  No  ) 

-  2-1/3" 

3"  SERIES  "D" 

-  2-1/3" 


13 


■  3/6 


Morqin  ■ 
Border  "  5/8" 
Corner  Radius  ■  1-1/2" 
Black  Legend  and  Border  on  a 
Reflectorlied  White  Background. 


R2-II  DIMENSIONS 


a 

B 

C 

D 

E 

F 

G 

24" 

30" 

3/8" 

5/8" 

31/4" 

4"C 

IVt 

1-1/2" 

60" 

3«" 

7/8" 

6-1/? 

8"C 

5" 

3" 

Black  Legend  and  Border  on  a 
Reflecloriied  White  Background 


APPROVED.    H.J  ANDERSO^  -  DIRECTOR  OF  HIGHWAYS 
*~   ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD     DRAWING   NO.  2  32 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SPECIAL  DESIGN   REGULATORY  SIGNS 


r 


W  11  -  7 


W  11  -  8 


W  II  -7 

30" x  30" 

Margin  *  1/2" 

Border  -  3/4" 

Corner  Radius  ■  I  -7/8" 

Black  Legend  and  Border  on  a 

Ref lector iied  Yellow  Background. 


5  SERIES  D 


,WN  BY:  |  5-30-73|  G  E  G 
CHECKED  BY:   ls-31-73  I  C.  H.  L. 


W8-9 


W8-9 

30" »  30" 

Margin  *  1/2" 

Border  ■  3/4" 

Corner  Radius  -  1-7/8" 

Black  Legend  and  Border  on  a 

Relleciorlzed  Yellow  Background. 


6"  SERIES  "C" 
3-1/2" 

6"  SERIES  "C" 


8"  SERIES  "C" 


Morgin  =  5/8" 
Border  =  7/8" 
Corner  Radius  ■  2-1/4" 


Black  Legend  and  Border  on  o 
Refleclorlzed  Yellow  Background  . 


48" *  48" 
Margin  ■  3/4" 
Border  ■  1-1/4" 
Corner  Radius  ■  3" 


DIRECTOR  OF  HIGHWAYS 


IOVED:    H  J  ANDERSON  -  DIRECTOR 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD    DRAWING   NO.  2  33 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SPECIAL  DESIGN       WARNING  SIGNS 


M  1  -  6 


SERIES    "D"  NUMERALS 


Block  Legend  on  a  Retlectorlied 
While  Background  with  no  Border  . 


CHECKED  BY 


5-21-73   6    E.  G 


PANELS 

FOR  ROUTE  MARKER  ASSEMBLY  USE 


Ml  -8 


MONTANA 


200 


30" x  24" 
Morgin  =  None 
Border   =  I -1/2" 
Corner  Radius    =  1-1/2" 
Black  Legend  and  Border  on  a 
Reflectorized  White  Background. 


3-1/2" 

3"  SERIES  "C" 
2-1/2" 

3  Digit  ■  io"  series  "d" 


Margin  •  Nont 

Border  «  See  design  above 


Black  Legend  and  Border  on  a 
Reflectorized  While  Background  . 


SHIELDS 

FOR  USE  ON  GUIDE  SIGNS 


NOTE  . 

All  numerals  used  on  Panels  and 
Shields  are,  and  shall  be,  optically 
spaced  aboot  vertical  centerllne  • 


SERIES   "C"  NUMERALS 


NUMERAL 
SIZE 

A 

B 

C 

D 

E 

F 

G 

H 

R  1 

R2 

R3 

R4 

8"  "C" 

26" 

28" 

18-1/2" 

2-5*8' 

3" 

5/16" 

2" 

5-1/2" 

32" 

i-;/4" 

5/8" 

5/16" 

10"  "C" 

32" 

34" 

22-1/2' 

3-1/4" 

3-5/8" 

3/8" 

2-1/2" 

5BV2" 

2" 

S/»" 

3/8" 

12"  "C" 

40" 

42" 

28" 

4" 

4-1/2" 

3" 

8-/16' 

48" 

2-1/7" 

1" 

1/2" 

Block  Legend  on  a  Retlectorued  While  Background. 
♦  To  be  used  with  standard  24"  u.  S    Shield  . 
•  *  To  be  used  with  slandord  30"  B  36"  U.S.  Shield. 
♦  *  *  To  be  used  with  stondntd  42"  u.  S.  Shield  8|  oil  Independent  i 


iD:  -H.  J.  AhJDEBSOfi^  DIRECTOR  OF  HIGHWAYS 
ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD     DRAWING   NO.  2  34 

STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SPECIAL  DESIGN  PRIMARY  8 
SECONDARY  ROUTE  MARKER 
PANELS   AND  SHIELDS 


Q 


I  -  7 


I  -  1 

IF"@@®  =  IFIH1@K1IE 


5'  -6" 


I  -Id 


MEOT  KO©MT 


12' -0"  x  5' -6" 


I  -  2 


IF®®[6)°F>K]®[MI 
©&S°L®®©0K] 


12  -0  x  4'-0" 


I  -  20 


PHONE  - 


II' -0"  x  2' -6" 


CHECKED  BY:     8-9-73    T.  A  H 


10  u.c. 

10"  u.c. 

10"  NUMERAL 
15"  FRACTION 

10"  U.C. 


10  U.C. 
10"  U.C. 
10"  U.C. 


10  U.C. 
10"  U.C. 


10"  u.c. 


I  -  3 


12'  -0"  x  5'-0" 


I  -  4 


!2'-0"x5'-0" 


I  -  5 


6' -6"  x  6' -6" 


I  -  6 


GOEKT  IE 


10' -0"  x  3'-0" 

-  60 


12"  U.C. 


15"  NUMERAL 

12"  U.C. 


MEBJ  /kUE/k 
WERT     D © LM1T 


12  U.C. 
12"  U.C. 


12  U.C. 
12"  U.C. 

TYPE  "B"  ARROW 
21%"  x  25"  645° 


lEKY  G3ESTT  AKEA 
4®  MULES 


8"  U.C. 

8"  NUMERALS 

8"  U.C. 


8"  U.C. 
8"  TYPE  "B" 
NUMERALS 
8"  U  C 


/  ■ 

IF©  ©®  =  IF  (Ml®  Mi 

10"  D  C 

L@®©DIM( 

7 

10"  U.C. 

(HI  (fil  <§  (SflTA  n 
InJ     §>     U  U  £=i|L, 

10"  U.C. 

6s>£;!lSa  lr  li 

10"  U  C. 

L  K1E2ST  IK1D©[M]T 

) 

10"  u.c. 

12' -0"  x  8'-0" 


I  -  70 


F©@®°IFIM1®K1 1 

eAJwiPOIfS© 
NEXT  iOSMT 


10  u.c 
10"  u.c. 
10"  u.c. 
10"  u.c. 


l2'-0"  x  7'-0" 


I  -  8 


secwoees 


7'-0"  x  I' -6" 


N6  -  4b 


M@fl(g®[fin}(f 


13  3"  U.C 
10"  L.C 


13.3  U.C 
10"  L.C. 


9'-6"  x7'-0" 


D8 


MED©[>{] 
STTATTDOM 
^0©K1T  L&M\ 


10  u.c. 
10"  u.c. 
10"  u.c. 


12' -0"  x  8'-0' 

D8- 


Lower  portion  to  be  designed  by 
the  Electrlcol  Section  (see  Plans). 


10"  U.C. 
10"  U.C. 

TYPE  "B"  ARROW 
14  V  x  17  V  645 


8'-0"x6' 

R13  -  1 


©©MMElKKgO^L 

WEK1U©LE§ 
NEXT  IM  0  ©  OCT 


10  u.c. 
10"  u.c. 
10"  u.c. 
10"  u.c. 


Il'-O"  x  7'-0" 


NOTES 

The  I-l,  I-la,I-2,I-2a,I-7,  ond  I-7o  signs  shall  have  Series "E" Modified  Type  "B"  Removable  Reflectorlzed 
While  Legends  on  Reflectorlzed  Blue  Backgroundi . 
.  The  1-3, 1-4,1  -S,  I -6,1 -60,  and  1-8  signs  shall  have  Series  "E"  Modified  Type  "C"  Direct  Applied 
Reflectoriied  While   Legends  on  Reflectorlzed  Blue  Backgrounds 

The  08-1,  08-2,  08-3,  and  N6-4b  signs  shall  have  Series  "E"  Modified  TypeuC"  Direct  Applied  Reflectorlzed 
White  Legends  on  Reflectorlzed  Green  Backgrounds  . 

The  RI3-I  sign  sholl  have  a  Series  "E"  Modified  Type  "c"  Direct  Applied  Reflectorlzed  While  Legend  on  a 
Nonreflectorlzed  Black  Background. 
,  Before  Fabricating  signs.  Shop  Drawings  shall  be  submitted  as  per  the  Special  Provisions  of  the 
Project  . 


ED  /H.  J.  AjyQERSQN  -  DIRECTOR  OF  HIGHWAYS 

■^a^  jjt^^t^  

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD   DRAWING   NO.  235 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
LAYOUT    DETAILS   FOR  STANDARD 
INFORMATION    SIGNS  ON 
INTERSTATE  HIGHWAYS 


( 


8"  SERIES  E 


6  HADIuS 


REST  AREA 

1  MILE 


6"  SERIES   "E " 


05-/        fl'-O"*  3-0" 

8    SERIES  "£''  NUMERAL 


SCENIC 
TURNOUT 

1/2  MILE 


06-4       6-6  »  4-6 


DS-2R     6-6  *  3-0 

05-2L  6-6"*  3-0"  fffVfffSf  ARROW 
TYPE  "B"  ARROW  14.25* m  17.25" 


6  "  SERIES  0 


6"  semes  "0" 

5" 


LITTER 
BARREL 

1/2  Ml 

09-4  3'-6"*3'-6" 


6"  SE»(£S  "D' 


6"  SERIES  "0" 
9  28 


8  44 

5  28 


8"  SfR/ES  "E' 


«"  SERIES  "E" 
5  75 


LITTER 
BARREL 


SCENIC 
TURNOUT 


D6-6P     6-6"*  4-6" 

06-6L  6-6"*  4-6"  REVERSE  ARROW 
TYPE   "B"  ARROW    14  25"  i  17  25" 


J"  RADIUS 


HISTORIC 
POINT 

1/2  Ml 


ORIC  "  ? 

M|     ^e"  semes  "c" 


07- 3L  4'-0"*3'-O"i2'-6" 

07-  3R  4  -0*m3'-0'*2'-6    REVERSE  PANEL 


D9-6R  ?'~6"m3'-6" 

09-6L  3'-6"i3'-6"  REVERSE  ARROW 
TYPE    "B"  ARROW    8  44"i  9  56" 


DRAWN  BY  :  3-30-73  G  E  6 
CHECKED   BY    3-30-73    C.H.  L. 


ROADSIDE 
TABLES 

1/2  Ml 


05-59       4-0"*  3'-6" 


6"  SERlES"D* 
5  28 
8  44 
5  28 


ROADSIDE 
TABLES 


HISTORIC  POINT  SIGNS   SHALL  HAVE  BROWN 
BACKGROUND    WITH  WHITE  LEGEND 
ALL    OTHERS   SHALL    HAVE  BLUE 
BACKGROUND    WITH  WHITE  LEGEND. 
ALL  BACKGROUND  AND  LEGEND  SHALL 
BE  REFLECTORIZED 


D5-5R  4'-C/*3'-6" 

05-5L     4'-0"*3'-6"  P£V£ftS£"  ARROW 

TYPE  "S"  ARROW   644"*  9  56" 


HISTORIC 
POINT 

4- 


ORIC  ?6s"£sr 

Uj  t'        6"  SERIES  C" 

*/ 

w  « 


07-41.  4-0'«  3'-0"»2'-6" 

07-4R  4'-0'i  3'-0"«2'-6"  REVERSE  PANEL  AHO  ARROW 
TYPE  "8"  ARROW    8  44%  9  56" 


APPROVED     H  J  /NDERSQN  -  DIRECTOR  OF  HIGHWAYS 
ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD  DRAWING  NO.  2  36 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
LAYOUT   DETAILS   FOR  STANDARD 

INFORMATION    SIGNS  ON 
PRIMARY  8  SECONDARY  HIGHWAYS 


D8-la 


D8-2aP 


R13-la 


WILHlLKgLLII 


8"  U.  C 


DRAWN  BY  I  3-30 -73  |  G  E  G 
CHECKED  BY  |3-30-73|gAJ 


D8-2a 


Type  B  Arrow 
14  25  X  17  25 


NOTES 


08-taaD8-2a  Signs  shall  hove  WHITE  REFlECTORIZED  legend  > 
GREEN  REFLECTOR/ZED  background 


WHITE   REFlECTORiZED  legend  on  a  Nonretlectortzed 


R/3-to  Sign  shall  hav 
BLACK  background 

The  sign  panel  shall  be  W  HIGH  DENSITY  PLYWOOD  or  .125" 
ALUMINUM   SHEET  INCREMENT    The  hinged  panel  shall  be  0(00" 

Sheet  aluminum 


sign  fact 


I  be  pa 


sign 


Shop  drawings  shall  be  submitted  ond  approved  prior  to  fabrication 

DB-ia  may  hove   variable   distance  legend 

All  legend  shall  hove   SERIES  "E"  MODIFIED  lelttrt 

Open-Closed  sign  panel  below  D8-2a  sholl  hove  WHITE  REFLECTORIZED 
legend  on  o  BLACK  background.  (D8-2aP) 


^■HASP  KEEPER 


DRIVE  RIVET 


-0100  ALUM.   SIGN  PANEL 
^CONTINUOUS  HINGE 


PULL  THRU  RIVET 


ALUMINUM  SHEET  MOUNTING 


1.25"  ALUM.   SHT  INC. 
SIGN  PANEL 


^0.200    ALUM  SHIM 


WEIGH  STATION  SIGN  DESIGN 
DETAILS    FOR   PRIMARY  HIGHWAYS 


f 


I 


D  10 


D  10-2 


POOl 


S20I  SECONOAR 


|  2  1/4" . 


1015  INTERSTATE 


IN  CASE  Of  A  NEW  SIGNING  PROJECT 
THE  CONTRACTOR  SHALL  PLACE  ROUT 
NUMBER  IDENT IF1C ACION  STICKERS  UPON 
ALL  SIGNS  BEFORE  FINAL  ACCEPTANCE 
OF  THE  PROJECT  THE  COST  FOR  THE 
LABOR  TO  ACCOMPLISH 
THIS  WORK  SHALL  BE  IN- 
CLUDED IN  THE  SHEET  AL- 
UMINUM a  on  ALUMINUM 
SHEET  INCREMENT  ITEMS 
OF  THE  CONTRACT 


MILEPOST    PANEL    DIMENSION  INFORMATION 


THE  STICKER  SHALL  DIS- 
PLAY THE  FEDERAL  AID 
ROUTE  NUMBERBjSHALL  BE 
PLACED  IN  THE  LOWER  LEFT 
CORNER  OF  THE  MILEPOST 
SIGN.  NEAREST  THE  EDGE 
OF  ROADWAY. 
THE  STICKERS  SHALL  BE 
AVAILABLE    IN  THE  DIV- 
ISION MAINTENANCE 
OFFICES  THE  STICKERS  ARE 
MADE  AND  CAN  BE  ORDERED 
FROM  THE  DEPARTMENTS 
SIGN  SHOP  IN  HELENA. 


INTERSTATE 

KEY 

l-DIGIT 

2-DIGIT 

3-DIGIT 

A 

12.0 

12.0 

12.0 

B 

24.0 

360 

48.0 

C 

05 

0.5 

0.5 

D 

3.0 

3.0 

30 

E 

4C 

4C 

4C 

F 

3.0 

3.0 

3.0 

G* 

IOC 

IOC 

IOC 

H 

3.0 

2.5 

J 

4.6 

4.6 

4.6 

K 

4.8 

4.8 

4.8 

L 

I.5R 

I.5R 

I.5R 

P 

20 

2  0 

20 

Q 

13  0 

12  0 

R 

13.0 

PRIMARY  a  SECONDARY 

KEY 

l-DIGIT 

2-DIGIT 

3-DIGIT 

A 

10.0 

10.0 

10.0 

B 

18.0 

27.0 

36.0 

C 

0.5 

0.5 

0.5 

D 

2.0 

2.0 

2.0 

E 

4B 

4B 

4B 

F 

2.0 

2.0 

2.0 

G* 

6C 

6C 

6C 

H 

3.0 

3.0 

J 

3.6 

3.6 

3.6 

K 

3.8 

3.8 

3,8 

L 

I.5R 

I.5R 

I.5R 

P 

1.5 

1.5 

1  5 

Q 

100 

100 

R 

90 

3-30-73    G.  E.  G 


CHECKED  BY  3-30-73 


DIGITS   SHOULD  BE  OPTICALLY  CENTERED  ON  VERTICAL  £  OF  MILE  POST  PANEL. 

ABOVE  VALUES  ARE  IN  INCHES 


D  10-3 

THREE  DIGIT 


SINGLE  PANEL 


DOUBLE  PANEL 


BOLT   OR  RIVET- 


TYPICAL     MILEPOST  PANEL 
 MOUNTING  

'^"BOLT,  NUT   AND  WASHER    SHALL    BE    GALVANIZED  OR  CADMIUM  PLATED 
(Jam  threads  after  tightening) 

'4,"  RIVETS    SHALL  BE  ALUMINUM  OR  CADMIUM  PLATED. 

PAINT   BOLT    HEADS  OR    RIVET    HEADS  WITH   BRILLIANT   GREEN    SIGN  ENAMEL 
DIO-I  use  two  (2)  bolts  or  rivets. 
DIO-2  use  three  (3)  bolts  or  rivets. 
DIO-  3  use  four  (4)  bolts  or  rivets 


EDGE  OF  SHOULDER 


notes: 

I.  MILEPOST  PANEL  SHALL  HAVE  A  REFLECTIVE  WHITE 
LEGEND  AND  BORDER  ON  A  REFLECTIVE  GREEN  BACK  - 
GROUND  MOUNTED  ON  A  STEEL  V  POST. 

2  SECTION  2D -47  OF  THE  1971  FHWA  M.U.T.  C.  D. 
SHALL  GOVERN  ALL  MILEPOST  APPLICATIONS. 

3.    ONCE  A   MILEPOST  HAS  BEEN  PROPERLY  LOCATED 
AN9  SET,    AT  NO  TIME  SHALL  IT  BE  MOVED  FROM 
THAT  LOCATION,   EXCEPT  WHERE   A  TRAFFIC 
ENGINEERING   INVESTIGATION  REQUIRES  ITS  RESETTING. 


4.    ALL  MILEPOSTS  SHALL  BE  MOUNTED  ON  A  2  wB/FT  MIN.  STEEL  "IT 
POST,  EXCEPT  THE  INTERSTATE  DIO-3.    THE   INTERSTATE  DIO-3 
SHALL    BE   MOUNTED  ON  A   3  LB/FT    MIN.    STEEL  V  POST. 
THIS    WILL  BE   NOTED   IN  THE  SIGNING  PLANS. 


Interstate 

Prim-Sec 

M 

4' 

4' 

N 

4' 

*2'-4' 

0 

2'  Mir 

2'  Mm 

TYPICAL    MILEPOST  LOCATION 


APPROVEO:    H.J  ANDERSON  -  DIRECTOR  OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD   DRAWING   NO.  241 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
MILEPOST  DETAILS 


DELINEATOR  PLACEMENT 


DELINEATOR  PLACEMENT 


FlELO  METHOD  FOR  DETERMINING  DEGREE 
OF  HORIZONTAL  CURVES 


TABLE  I 


HORIZONTAL    CURVE    SPACING  TABLE 

DEGREE 

SPACING  A 

SPACING  ON  BOTH  TANGENTS 

OF  CURVE 

ON  CURVE 

B  ' 

C 

D  ' 

E 

0°  TO  30' 

300' 

300' 

300' 

300' 

300' 

30'  TO  I* 

300' 

300' 

300' 

300' 

3  0  0' 

250' 

300' 

300' 

300' 

300' 

2°+ TO  3° 

175' 

300' 

300' 

300' 

300' 

3°+  TO  4B 

120' 

240' 

300' 

300' 

300' 

4»+  TO  6* 

90' 

160' 

270' 

300' 

300' 

6°*  TO  8' 

85' 

170' 

255' 

300' 

300' 

8°+  TO  12° 

75' 

1  50' 

225' 

300' 

300' 

I2-*T0  20- 

60' 

120' 

ISO' 

300' 

300' 

20°  PLUS 

40' 

80' 

120' 

24  0' 

300' 

ABOVE    FOR    SPACING   DIAGRAM  I 


CORNER 
RADIUS 

STEEL  V  POST  MINIMUM  112 

LBS.  PEN  FOOT    A  MINIMUM  OF 
12,  1/4"  C  HOLES,  SHALL  BE 
'A"      DRILLED  OR  PUNCHED  ON  l" 

  CENTERS  FROM  THE  TOP  OF 

THE  POST  PRIOR  TO  GALVANIZING. 


8ER,  BI-DIRECTIONAL 


TABLE  E 


ALL   DELINEATORS  SHALL    BE  OF  THE  DESIGN  SHOWN  ON  THIS  SHEET. 
REFLECTIVE    SHEETING    SHALL   BE  FURNISHED  ACCORDING  TO 
STANDARD  SPECIFICATIONS  FOR  ENCAPSULATED  LENS,  WIDE  ANGLE 
DELINEATORS  SHALL  BE  MOUNTEO  ON  STEEL  V  POSTS  OF  THE  TYPE 
SHOWN  FOR  DESIGN  "A"  DELINEATOR.    THE  DELINEATORS  MAY  HAVE 
ROUND  OR  SOUARE  MOUNTING  HOLES.    IF  SQUARE  HOLES  ARE  USED, 
A  LARGE  HEADED  RIVET  OR  BOLT,  OR  AN  APPROPRIATE  WASHER  , 
MUST  BE  USED.    WHERE  BOLTS  ARE  USED,  THE    THREADS  MUST  BE 
JAMMED  AFTER  TIGHTNING  THE  NUT  TO  PREVENT  REMOVAL. 
DELINEATORS   SHALL  BE  PLACED  AT  A  CONSTANT  DISTANCE 
FROM  THE  EDGE  OF  THE  ROADWAY  EXCEPT  WHERE   A  GUARD- 
RAIL OR  OTHER  OBSTRUCTION  INTERFERES  DELINEATORS 
SHALL  THEN  BE  IN  LINE  WITH  THE      INSIDE    EDGE  OF  THE 
OBSTRUCTION  OR  BEHIND  GUARDRAIL    NORMAL  PLACEMENT 
SHALL   BE  TO  THE  RIGHT    OF  THE  ROADWAY    FACING  ONCOM- 
ING TRAFFIC    CLEARANCE    FOR    DELINEATORS    SHALL  BE 
4'-0"  ON  INTERSTATE    HIGHWAYS ,  2'-0"  TO  4-0"  ON 
PRIMARY    AND  SECONDARY   HIGHWAYS     STANDARD  MOUNTING 
HEIGHT    SHALL   BE  4'-0" 

DELINEATORS  SHALL  BE  SPACED  ACCORDING      TO  THE  DISTANCES  FOUND 
IN  TABLE  I  ■  IF  DELINEATORS  ARE  TO  BE  SfiftCEO  DIFFERENTLY,  IT  WILL 
BE  NOTEO  IN  THE  PLANS  AS  TO  THEIR  PLACEMENT.    IF,  IN  FIGURE  A, 
"F"  DISTANCE  IS  GREATER  THAN  20  FEET,  ADD  ONE  REGULAR 
DELINEATOR  IN  AT  "A"  DISTANCE  SPACING.    WHERE,  UNDER  NORMAL 
SPACING.    A  DELINEATOR  SHOULD  FALL  WITHIN  A  CROSSROAD   OR  AN  APPROACH, 

THAT  DELINEATOR  MAY  BE  MOVED  IN  EITHER  OIRECTlON  A  OISTANCE  NOT  TO  EXCEED  ONE  QUARTER  OF  THE  NORMAL  SPACING. 
DELINEATORS   STILL  FALLING  WITHIN  SUCH  AREAS  SHOULD  BE  ELIMINATED.    (SEE  FIGURES  A,B.  AND  D.) 

FOR  PLANS  SHOWING  CONTINUOUS   DELINEATION  OF  A  ROADWAY,   OESlGN  "A"  DELINEATORS   SHALL  BE  EQUALLY 

SPACED  300  FEET  APART,  UNLESS  DIFFERENTLY  NOTED  IN  THE  PLANS  AS  TO  SPACING  AND  PLACEMENT.  CURVE  SECTIONS 
SHALL  FOLLOW  SPACINGS  LISTED  IN  TABLE  I ,  AND    AS  SHOWN  IN  FIGURE    A  . 

FIGURE  C  SHOWS  THE  FIELD  METHOD  FOR  DETERMINING  THE    DEGREE  OF  A  CURVE  FOR  PLACEMENT  AND  SPACING  OF 
I  OELINEATORS    WHEN    PERTINENT  INFORMATION  CONCERNING  THAT  CURVE   IS  NOT  OBTAINABLE. 
TABLE  II  SHOWS  THE  PROPER  SYMBOLS  FOR    THE  VARIOUS  DESIGN  OELINEATORS,   AND  SHALL  BE  NOTED  AS  SUCH 
THROUGHOUT    THE  PLANS    FOR  PROPER  DELINEATOR  APPLICATION. 

IF  DELINEATION    IS   CONSIDERED    NECESSARY    TO   DELINEATE    AN     APPROACH     WITH     OR  WITHOUT 

IT    SHALL    BE    OF    THIS    TYPICAL   OESlGN.    (SEE    FIGURE  "D") 
DELINEATOR    POST  LENGTHS   SHALL  BE  6'-6"  FOR  INTERSTATE   HIGHWAYS.    6-0"  FOR    PRIMARY  AND  SECONDARY 
HIGHWAYS  . 


TABLE  M 


DELINEATOR  LEGEND 

DESIGN  "A" 

-1 

DESIGN  "B" 

Hi 

DESIGN  "C" 

DESIGN  "D" 

Hi 

DESIGN  "E" 

DESIGN  "F" 

H 

I  PHOTOMETRIC  SPECIFICATIONS  FOR  ENCAPSULATED  LENSES 

AND  WIDE  ANGLE  REFLECTIVE  SHEETING  DELINEATORS 

COLOR 

SILVER 

YELLOW  -  AMBER 

DIVERGENCE  ANGLE 

1/3° 

1/3° 

INCIDENCE  ANGLE 

0° 

15° 

30° 

45° 

0° 

15° 

30° 

45° 

VALUE 

450 

4: 

375 

100 

175 

165 

ISO 

90 

ROVED    /H.  J  AtlOEBSON,-  OIRECTOR  OF  HIGHWAYS 
ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD    DRAWING  N0._242_ 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
DELINEATOR    DESIGN  AND 
PLACEMENT  DETAILS 


TYPE  1 


X  3-2 


TYPICAL  USE  AND  PLACEMENT 


X3-2  MOUNTED  BELOW  SIGN  ASSEMBLY 


6-6-73    G  E  G 


TYPE  2 

X3-3a 


3/16"  0  CADMIUM  PLATED 
HEX  HEAD  BOLT,  I"  WASHER. 
LOCKWASHER  .  &  NUT 


TYPE  3 
x  1  - 1 


3/16  Q  CADMIUM  PLATED 
HEX  HEAO  BOLT,  f  WASHER,  1 
LOCKWASHER,  8  NUT 


-  STEEL  V  POST.  7'  IN  LENGTH 
AT  A  MINIMUM  OF   1.12  LBS  PER 
FOOT  WITH  A  MINIMUM  OF  16,  1/4" 
0  HOLES  DRILLED  OR  PUNCHED  ON 
I"  CENTERS  FROM  THE  TOP  OF  THE 
POST  (PRIOR   TO  GALVANIZING  )  . 


TYPICAL  USE  AND  PLACEMENT 


ALTERNATING  BLACK 
S  REFLECTORIZED 
WHITE  STRIPES 
(BOTH  PANELS) 


-  STEEt.  V  POST,  8'  IN  LENGTH  

AT  A  MINIMUM  OF  2.0  LBS.  PER 
FOOT  WITH  A  MINIMUM  OF  42.  1/4" 
11  0  HOLES  DRILLED  OR  PUNCHED  ON 

I"  CENTERS  FROM  THE  TOP  OF 
THE   POST  (PRIOR    TO  GALVANIZING  ) . 

TYPICAL  USE  AND  PLACEMENT 


-fSSJ 


EDGE  OF  SHOULDER  "^C^jiN 
EDGE  OF  PAVEMENT 


I  POST  AND  PANEL  TO  BE  PLACED 
SO  THAT  PANEL  EOGE  IS  FLUSH 
WITH  FACE  OF  OBJECT  NEAREST 
TRAVELEO  WAY. 


2  X3-3o  PANELS  MOUNTED  BACK 
TO  BACK  ON  STEEL  V  POST 


POST  AND  PANEL  IS)  TO  BE  PLACEO 
SO  THAT  PANEL  (SI  ARE  DIRECTLY 
ADJACENT  TO  INNER  MOST  EDGE  OF 
OBJECT  NEAREST  TRAVELED  WAY. 


APPROVED     H  J  ANDERSON^  -  DIRECTOR   OF  HIGHWAYS 

by  ^^^/ .  .^^  A.^y  

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD    DRAWING   NO.  24  3 

STATE   OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 
OBJECT  MARKER  DESIGN  & 
PLACEMENT  DETAILS  FOR  OBSTRUCTIONS 
ADJACENT  TO  OR  WITHIN  HIGHWAYS 


r 


5"  DIAMETER  WOOD  GUIDE  POST  8"  DIAMETER  WOOD  GUIDE  POST 


TYPICAL  USE  AND  PLACEMENT 


TYPICAL  USE  AND  PLACEMENT 


GUIOE  POST 


Rl-I  SIGN  a  POST 
GUIDE  POST 


1 

3'-0" 

-f-K-4**-c 

3'-0" 

J   

— S'-O--— 

— s-<r- 

-  LIGHT  STANOARO 


5-23-73    G.  E.  G. 


NOTES 

WOOD  GUIDE  POSTS 

I  WOOD  GUIOE  POSTS  SHALL  CONFORM  TO  THE  APPLICABLE 
PROVISIONS  OF  THE  STANDARD  SPECIFICATIONS  FOR  ROAD  6 
BRIDGE  CONSTRUCTION. 

2.  THE  PORTION  OF  THE  WOOD  GUIDE  POST  THAT  IS  TO  BE 
IN  THE  GROUNO  SHALL  BE  TREATED  FOR  PROTECTION  AS 
PER  THE  STANDARD  SPECIFICATIONS. 

3.  THE  PORTION  OF  THE  WOOD  GUIDE  POST  THAT  IS  TO  BE 
ABOVE  GROUND  SHALL  BE  PAINTED  WITH  TWO  [2)  COATS  OF 
WHITE  PAINT  AS  PER  THE  STANDARD  SPECIFICATIONS. 

4.  CONTRACTOR    HAS  CHOICE  OF  TOP  END    FINISH  FOR 
WOOD  GUIDE  POSTS.  ALL  WOOD  GUIDE  POSTS  FURNISHED 
ON  CONTRACT  SHALL  HAVE  THE  SAME  TOP  ENO  FtNISH 
THROUGHOUT. 

5.  REFLECTORIZATION  OF  WOOD  GUIDE  POSTS,  IF  REQUIRED 
IN  PLAN  SPECIFICATIONS.    SHALL  BE  ACCOMPLISHED  BY 


15  CONT'O)     APPLTING  WHITE  REFLECTORIZED  PAINT  ON  THE 
TOP  6  INCH   PORTION,   AND /OR    THE  INSTALLATION  OF 
DELINEATOR   CRYSTALS    AS   SPECIFIED  . 
6.    THE   EXACT  TYPE  OF  WOOD  GUIDE  POSTS  TO  BE  USED, 
THEIR  LOCATION  AND  PLACEMENT  ,   SHALL  BE  FOUND  DETAILEC 
IN  THE  SIGNING  PLANS  OF  THE  CONTRACT. 

FLEXIBLE  GUIDE  POSTS 

1.  FLEXIBLE  GUIOE  POSTS  SHALL  CONFORM  TO  THE  DESIGN 
ANO  SPECIFICATIONS    DETAILED  ON  THIS  SHEET. 

2.  FLEXIBLE  GUIDE  POSTS  SHALL  BE  EMBEDDED  TO  THE 
MANUFACTURERS'  SPECIFIED  FOUNDATION  DEPTH  WITH  THEIR 
SPECIFIED  FOUNDATION  WIDTH  USING  THE  POST  ANCHORING 
DESIGN  AS  DETAILED. 

3.  THE  HOLLOW  POST  PORTION  TO  BE  IN  THE  GROUND  SHALL 
BE  BACKFILLED  INSIDE  WITH  THE  SAME  MATERIAL  AS  THE 


ALTERNATE  TOP  END  FINISH 
FOR  ROUND  WOOD  GUIDE  POSTS 


Q 

REFLECTORY  WHITE 
PAINT 

(IF  SPECIFIED) 


WHITE  PAINT 


FLEXIBLE  GUIDE  POST 


POST    CROSS  SECTION 


SLIP-LOCK  SECURED 
POLYETHYLENE  CAP 

I  USE  OF  POP -RIVETS 
FOR  SECURING  CAP 
TO  POST  IS  OPTION- 
ABLE  I 


BACKFILL  INSIDE  OF  POST 
BACKFILL 


2     MINIMUM  TO  A  3 
MAXIMUM    FROM  NOSE 
OF  RAISED  OR  PAINTED 
MEDIAN  (UNLESS 
OTHERWISE  SPECIFIED) 


3/B"B  «  12 
NYLON  OR  IRON 
ANCHOR  ROD 


III* 


(3  CONT'D)    FOUNDATION  . 

4.  REFLECTORIZATION  OF  FLEXIBLE  GUIDE  POST,  IF  REQUIRED 
IN  PLAN  SPECIFICATIONS ,  SHALL  BE  ACCOMPLISHED  BY  THE 
ADDITION  OF  DELINEATOR  CRYSTALS.  EITHER  1-1/2"  x7u  OR 
3"  DIAMETER  .  OR  BY  ADDING  A  3"  »  6"  PIECE  OF  TYPE  H 
REFLECTIVE  SHEETING.  THE  COLOR  OF  THE  DELINEATOR 
CRYSTALS  OR  REFLECTORIZED  MATERIAL  SHALL  BE  FOUND 
DETAILED  IN  THE  SIGNING  PLANS  OF  THE  CONTRACT. 

5.  THE  EXACT  LOCATION  AND  PLACEMENT  OF  THE  FLEXIBLE 
GUIDE  POSTS  SHALL  BE  FOUND  DETAILED  IN  THE  SIGNING 
PLANS  . 


|||^    ■    DIRECTION  OF  VEHICULAR 
~  TRAVEL 


■  DIRECTOR  OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD   DRAWING    NO.  244 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
GUIDE  POST  DESIGN  AND 
PLACEMENT  DETAILS 


c 


TYPE  I- A  BARRICADE 


BACK  BRACING 


LEFT 
END  VIEW 


GENERAL  BARRICADE  DETAILS 


AUXILLARY  SIGN  MOUNTING  DETAILS 


BACK  BRACING 


GENERAL   BARRICADE  DETAILS 


REAR  VIEW 

AUXILLARY  SIGN  MOUNTING  DETAILS 


LEFT 
END  VIEW 


TYPE  1-A  BARRICADE 


NOTES 

I.      ALL  BARRICADES  SHALL  BE  CONSTRUCTED  OF 
COMMERCIAL  GRADE  S4S  LUMBER.    USE  }g"  CARRIAGE 
OR  CADMIUM  PLATED  BOLTS.  WASHERS.  AND  NUTS  FOR 
ALL  CONNECTIONS. 


2      ALL  BARRICADES  SHALL  BE  PAINTED  WITH  2 
COATS  OF  BLACK  PAINT  IN  ACCORDANCE  WITH  SECTION 
M-260.02.  m  AND  (9)  OF  THE  STANDARD  SPECIFICATIONS 
MANUAL.  1970  EDITION,  OF  THE  DEPARTMENT  OF 
HIGHWAYS  -  STATE  OF  MONTANA . 

3.  ALL  BARRICADES  SHALL  HAVE  ALTERNATING 
REFLECTIVE  BLACK  AND  WHITE  STRIPES,  6"  IN  WIDTH 
AT  AN  ANGLE  OF  45*  WITH  THE  VERTICAL,  STARTING 
DOWNWARD  TOWARD  THE  SIDE  OR  SIDES  ON  WHICH 
TRAFFIC  IS  TO  FLOW. 

4.  ALL  BARRICADES  SHALL  BE  REFLECTOR  I  ZED 
WITH  SILVER  SHEETING  MOUNTED  ON  A  SHEET  ALUMINUM 
BACKING  AT  LEAST  0  019"  THICK.  ALUMINUM  ALLOY 
606I-T6  CONFORMING  TO  A  S  T.  M.  DESIGNATION 
B-209  SHALL  BE  USED.  THIS  REFLECTIVE  ALUMINUM 
SHEETING  SHALL  BE  SECURED  WITH  ALUMINUM  NAILS. 

5.  POST  LENGTHS  SHALL  BE  DETERMINED  IN  THE 
FIELD,  TO  COMPLY  WITH  THE  MOUNTING  HEIGHTS 
AND  FOUNDATION  DEPTHS  LISTED  ON  THIS  SHEET, 
DUE  TO  VARIABLE  SLOPES,  CUTS,  OR  FILLS. 

6.  SECTION  6C  -  2,6,  AND  7  OF  THE  FEDERAL 
HIGHWAY  ADMINISTRATION'S   M.U.T.CD-.  1971  EDITION. 
SHALL  GOVERN  ALL  USES  OF  BARRICADES. 

7      THE   TYPE   l-A  OR  IH A  DESIGNATES  THAT 
THESE    BARRICADES  ARE    TO  BE  SET    IN  THE 
GROUND 


3-30-73    G    E  G 


CHECKED  BY  3-30-73 


DIRECTOR  OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD    DRAWING   NO.  245 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
PERMANENT    TYPE  BARRICADE 
DESIGN  DETAILS 


S2-1S 


STOP 

WHEN  OCCUPIED 


6"UC.  SERIES  "D" 


4  UC  SERIES  "B' 


IMPORTANT  NOTE 

INFORMATION    containeo  herein  is  not  the  legal 

AUTHORITY    FOR   PLACEMENT  OF   SCHOOL  CROSSING  CONTROL 
OEVICES      THE   DECISION  TO  USE  SUCH  CONTROL  DEVICES 
SHOULD  BE  MADE  ON  THE  BASIS  OF  A  TRAFFIC 
ENGINEERING    INVESTIGATION . 


36"  x  IB"  SUPPLEMENTAL  TO  ALL  S2-I  s 
BLACK  on  WHITE 


SI-IS 


1  BLOCK 


6"  NUMERAL  SERIES  "E" 
6"UC  SERIES  "C" 


36" ills''   SUPPLEMENTAL  TO  MUNICIPAL  B 

URBAN  Sl-l's 
BLACK  on  YELLOW 


SI-IS 


NUMERAL  WILL  VARY 
WITH  CROSSINGS 
INVOLVED  (mm  2  -  mot  91 


-2  XINGS 


6" NUMERAL  SERIES  "C" 
6"  "x"  SERIES  "C" 
6"UC  SERIES  "C" 


SUPPLEMENTAL  TO  MUNICIPAL  3 
URBAN  Sl-l's 


BLACK  on  YELLOW 


SI-IS 


NUMERAL  (FOOTAGE)  WILL 

VARY  WITH  LOCAL   -"' 

CONDITIONS  (mm  200  FT  - 
mot  900  FT  - St'd  BOO  FT I    36"  n  12"    SUPPLEMENTAL  TO  RURAL  Sl-l's 
BLACK  on  YELLOW 


«OOFT 


6"  NUMERAL  SERIES  "0" 
6"  UC  SERIES  "0" 


DRAWN  BY  |3-30-73|  G  E  G 
CHECKED  BY  1 3-30 -73 1  (S  ^ J 


ELEVATION 


'ROVED     H  J  JVNDERSON  -  DIRECTOR  OF  HIGHWAYS 

5"   r^i-^J;   i  Ir-rJ.K,  

ADMINISTRATOR  -  ENGINEERING  DIVISION 

SIGNING 
STANDARD     DRAWING   NO.  251 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SCHOOL   CROSSING  SERIES 

SIGN  DESIGN  DETAILS 


PLACEMENT  GUIDELINES 


RURAL 


3-30-73    G.  E  G 


IMPORTANT  NOTE 

INFORMATION  contained  herein  is  for  general  coverage 

PURPOSES   ONLY,    ANO   IS  NOT  THE  LEGAL  AUTHORITY   FOR  PLACEMENT 
OF  SUCH   SCHOOL  CROSSING   CONTROL  DEVICES      THE  DECISION  TO 
USE    SUCH  CONTROL  DEVICES  SHOULD  BE  MADE  ON  THE  BASIS  OF  A 
TRAFFIC   ENGINEERING  INVESTIGATION. 


CHECKED   BY:  3-30-73 


.  H  JAI 


NOERSOiJ  -  DIRECTOR  OF  HIGHWAYS 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD    DRAWING   NO.  252 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SCHOOL   CROSSING  SERIES 
SIGNING    8    PLACEMENT  DETAILS 


( 


( 


 INSTALLATION  DATE  TAGS  

PLACEMENT  DETAILS 


t  ROADWAY 


^  ROADWAY 


<£_  ROADWAY 


1  In  the  cose  of  o  new   Signing   Project,   the  contractor   shall  place  Installation  Dote 
Togs  upon  all  signs  before  flnol  acceptance  of  the  Project.    The  cost  for  the  labor  to 
accomplish  this  work  shall  be  included  in  the  Sheet  Aluminum    and /or  Aluminum  Sheet 
Increment   items  of  the  Contract  . 

2  Tags  shall  also  be  placed  upon  any  new  sign  which  Is  Installed  in  the  field  as 
routine    maintenance . 

3,  The  Tog  shall  display  the  year  in  which  the  sign  was  Installed.    The  color  for 
each  years  Tag  shall  be  osslgned  at  the  beginning  of  the  yeor  by  the  Department  of 
Highways  Sign  Shop  In  Helena  ,  In  order  to  make  it  easier  to  recognize  the  year  of 
Installation  from  the  roadway. 

4.  The  Tag  shall  be  placed  upon  the  bock  of  each  sign,  located  near  the  lower 
corner  of  the  sign  nearest  the  edge  of  roadway,  and  shall  be  visible  from  the  roadway 
as  shown  in  the  examples  (eg)  above. 

5-  The  Togs  shall  be  avollable  in  the  Divisions,  either  ot  the  Division  Maintenance 
Offices  or  the  Division  Construction  Office.  The  Tags  are  made  and  con  be  ordered 
from  the  Departments  Sign  Shop  in  Helena. 


DRAWN  BY  ! 

G.  E  G  j 

CHECKED  BY 

3-30-73 
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ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD    DRAWING   NO.  256 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
INSTALLATION   DATE  TAGS 

PLACEMENT  DETAILS 


